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% million people 
made their first 
computer 
purchase 
from us. 


A/e are ComputerLand, the number 
one retailer of stria I computers in 
the wor d 

Why did so many people jo n the 
Computer and team 7 Because. I ke 
you. they wanted to buy the>r first 
computer from a specialist; from 
someone who cared about their 
satisfaction 

We at ComputerLand carry the widest 
•ction of small computer equipment 
available in Australia. 


Micro-computers, printers. V.D.U. s. 
synthesisers and software, all at puces 
you can afford too 

Our courteous sales and service staff 
can configure a c omputer system to 
your specif "a* ons. and in many cases 
del . er it to . ou that same day. 

So. cen t mn: your options. Come to 
ComputerLand today and join the 
number one team. We're expanding 
the way you^ wor d thinks 
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CBM Business Computer System. 

Kmm the truly bewildering torrent nf superlatives, claims pr< wises and 
int uis m the > *mputer market plait how d yi .. I "StMimrim snj iter that > 
right for you'' 

hour things cetumine the suitability of a microcomputer: Hardware. 
Software, Service and Price 

At llatiimex we’ve gut it aii together with l ommndore Business Machines. 
All components and • luipment are designed and monufa tu I 
( <immodore ensuring total System computability. Kvery (’BM System is tested 
prior to installation to guarantee maximum reliability from tin day you plug 
it in. 

An array of software programmes is available for business and other 
applications including General l/cdgor Creditors. Debtors and Won! 
Processing. 

However if you require additional or specialised program me ^ these can 1m* 
on kIui i'd easily and inexpensively In-cause of the advanced >oftwan tools 
built into (’BM Systems. 

I laiiimex and your < i iminodore I dealer have a sera us commitment to service. 
Thanks t< m dul ir design and Self-Thagnostu s. problems can he identified 
and rpmedie i quickly and complete customer maintenance service is 
available 

: hen you finally get down to the price you will find that the Commodore 
11 n n imj tterfoi ti money And u computer that will 
pay lor it*rlf -aster 

i with 1 ■ ■ at Hanimex ure pi inning foi t: - i Is of 

»nal worlds. < )ur main customer is the small 
b linessman but professional pt grammars engineers and others are also 
finding our pr ducts invaluable. 

\N* an pi aid to olfer this high quality product at an incredibly low price and 
t DM Systems art* available tor immediate delivery from the nationwide 
network of (’ommodore I Jealers 

C s commodore 11 hanimex 

l 'nti r. I .im M i in. . ri 

I - II.* i isn. 1 ' 
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Computer - 
works 

June aw the opening of the 
c mmuiuty-bawd resource 

r -oject in Crows Nest. NSW 
t is to be a plu>.e vs here 
kids and students can pet to 
know computers, ami as a 
resource base for commun¬ 
ity .twjrcncss and use of 
computers 

It will be open after 

i . ■ -i 

and at weekends, llic full- 
owing services will bo 
I i . . .1 i 

a resource library, software 
libiancs and exchanges tor 
most micros, program dev 
iipment tools, and user or¬ 
iented development projects 

i 'i .1 

.ational software, and net¬ 
working There will also r>e 
ar. information and resource 

i i it i 

microcomputers in NS\H 
schools. 

Students an i teachers car 
tibia i l umputerworks res¬ 
ource- for use in their schools 
li\ 18 81 

i supporting users for the 
1 trivial subscription of $20. 

This really is an exciting 
project anJ. needle w to vav 
being community based, the 
inure support it gets the more 
valuable it becomes So get 

i] cheauebook it you're 

i iv; i : il ' a I 

ii: I : I 

non-individual hnd direct 
enquiries or subscriptions 
i to Computerwnrks Box 
l I 


Down south 

ll •» good to sc:- advice 

i tvai ’l- 

professional computet users 
who. with • little help 
tbiased or otherwise) from 
their friendly dealer and 
from the printed word (to 
which you can't direct quest¬ 
ions). in tiyu 1 
• >me grasp of trie area 
r ! )r Joit Patrick, of the 
Prahran CAE. will be avail¬ 
able for anyone who luv 
queries about his/her micro. 

I I 1 ! 

Pi iran CAE lias been in- 
solved with microcompu! 
i - ne y two yea i 

i i 

tor Microcomputer Appli¬ 
cations. The department 
has a Z 1 Cromcinco 
. td i 

Jemic programs Its current 


coni guration is 8( >k mem 
ory partitioned for two users 
and dual 5" disc drives 11 
will shortly be expanded with 
the addition of two 8" disc 
drives. 

The Data Processing 
Department is part o! the 
School of Busmcw and. as 
well as running its own 
courses, is geared to support 
ine oth u rti enta not* 
abls Accounting 

Because of this, the 
departmen tghrut 
oriented md has purchased 
. ial 

hance its support of other 
departments, and it is setting 
up a databank of benchmark 
programs and test results for 
the testing and comparison of 
micros. 

Staff at the college will 
give advice to the general 
public on the use or acauis- 
li l 

.is c >nsultantv it requested 
il 1 r 

at the Department of Data 
Processing. Prahran CAE, 

142 High Street. Prahran. 

Vil 3181. 

MicroPros & 
Cons 

Mi:roPro Design will start 
trading tn the Commodore 
IP 

m i i 
r ir 1 hi I stafTu 31 
be 'ffcrino support in cus 
tom interlacing and irpli- 
cation*, software They vc 
already developed some 
interfaces for the Com* 

>re I 188 Bus. I 

is manufactured locally. 

\lso new at MicroPro is 
the latest in the MicruCon 


.. i 

processor/controller has been 
m ptodui n<"i for tw* year 
ana the latest is the Micro- 
Con Ol M (MCI 01.M). 

It is a 6° by 4.5” 
printed itcuit board whlcl 
uses the 6505 microprocessor, 
with a 1k byte monitor 
in EPROM and IN bvtes of 
Re d/VS rite RAM with pro 
vision for the addition ot an 
extra Ik of ROM or RAM 

Also provided are eight 
bit ill vel in 
put ports, and a serial RS232 
mtrrfiKe, for use with the 
monitor program or for 
general purpose communi¬ 
cations. Enquiries to Micro¬ 
Pro Design. 1*0 Box 153 
Nth. SyJnc>. 2060. 

Disc for a 
Dec 

ADI has introduced * new 
double-sided, double 
density DFC RK02-corr 
outi lc flexible disc memory 
system Called the DSD 4"o. 
it lead.* and writes <j:i otll 
sides of eight-inch diskettes 
with a formatted capacity ut 
one me gaby :e per diskette, 
or two megabyte - o! in-line 
storage 

According to Bill MiJcr 
son. of ADF, the DSD 4~0 
i id h 

1 1 .. err gt 

,i ; . fanning to DECS 
ann hi need standard interrupt 
structure for all future peri* 
pherals 

The 470 has onboard diag¬ 
nostics - a series of micro¬ 
programmed user-selectable 
routines which verify proper 
>1 ration of the system, debug 
to the chip level provide 
detailed status reports and 


gene tally prevent you making 
a mess of things. 

It's small the chassis is 
just 5‘u inches - and (it the 
editor can he prevailed upon 
to prim the picture large 
enuiigj ) it iv interesting to 
see exactly how it’s put to¬ 
gether 

Contact Mr H. Logic, the 
Natioi IS les Mam 
Anderson Digital Equipment 
P/L, I I xpo Co ni Mt 
Vi iverlev, Vic. 3149; Te 
(03) 543 2077 


Telex talk 

ADI lijs a icw product 
combination, Tcletaper and 
relepunch. which prepares 
telex tape. 

Hie me wage is prepared 
on the Teletaper's keyboard. 
. ipla -I k i 

ana then the unit’s word 
processing capability can be 
used. 

Once prepared the 
message is transferred elec- 
i l »unch 

The tape is prepared off-line 

l ii 

to send and receive more 
messages 

The Teletaper stores up 

to 32K of memory (16 
pagesl. allowing recall of 

i ig 

white the word processing 

■I i d 

information 

It will v >\t around 
S5.000 and the operator 
ill ' telex 

training. C >ntact Anderson 
Digital Equipment P/l it 
PO. B ix 322, Mt. Waveriey. 
Td (03) 543 2077 oiP O. 
Box 34|, Pennant Hills. 

Id. (02) MX 8 533 
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Hot off the 
press 

A new book called Micro* 
r>roc .• vv• <r Software Design, 
nas been published over- 
Kia. 

Ldited by Max. J. 
Schindler, of Electronic 
. < tg ie 
compilation of articles 
tro.n that magazine and deals 

i iii 

from top-down design and 
operating system specifi- 
-alie ns to features ui high- 
level Ianullagessuch as 
I ,1 

It hasn't been released set. 
so enquiries to the Has d-n 
Bonk Company, *0 I svjx St., 

i 

07662; Ftl: < 203)843 0550 


Pascalising 

Pet 

Tlv fact that \PC Is n i 
written in Trench doesn't 
i that I n't quit .i 
nice language (in ib way) 
til led ii 

most ot the T'rcnchmen in 
Australia who want to read 
abt at ci mputers can manage 
in I nglith. The fact that there 
is going to be a version ol the 
i Pa I 

theTd ci .in pnui d< os 

P iii 

i lore trial, quite a nice lung 
uage. instead it dictates that 
'Iteie aic a h i o! ; ouple who 
l ave learned Pascal, and find 
that the Pet's memory limit 
*f 52K bytes prevents then 
from using tneir kill 

Getting a Pascal compiler 
into Pet isn’t ist a question 
>f writing a or net .on which 
will inn oil tnc Pet ai 1 
translate Pascal instructions 
into strings ol 6S( 12 code 
i .i ■ ill pri 

i 

to fit inside 32K bvtcs leaving 

.M uch 1 "Oil. 'm I.' 

write the 6502 code it gen- 
i crates. 

i 

1 i .ii i 

tits i 

m 'i 

achieving that feat That 
-ompans has covered melt 
I -i .11 

I I 

onto Pet from the Pet’s 
builder. C ommodore, in 
the USA 

i . 

called TGI Pascal, sells for 
a comfortable f 120 on 


diskette, complete with a 
largo manual. They can he 
. ailed in 1 ondon. o:i 
(01)402 8137. 


Super Pet 

Despite Commodore UK's 
it ' 

machine was launched .it 
Hanover but the Bntisl 
press was banned from even 

i 1 I ■ . i 

launi n Itl 1 

our London fnends have 
managed to prise the foll¬ 
owing details of lire new 
80 column Pet from their 
reluctant grasp. 

The green screen is a 
1 u 

instead of the usual nine, 
and h e keyboard has been 
lowered to keep the over¬ 
all height increase down to 
otic inch 

As you can see from look- 
i key boar 

machine is totally business 
oriented: new features 

I C il h 

I N| keys with auto repeat 

on the cursor controls. Hie 
2^ by 80 screen can ~r 
s*. rolled up or down and 
lilies for it 

a d i 

on tile screen. The mach¬ 
ine officially known .is tl e 
1 I 1 

in R( )M which inch ics 
dii- operators. 

Look out for ., full 
Ucnchtcst tn AJ*( si «n 

The Sord is 
mightier than 
the pen 

A lesser known computer 
I 

personal computing .s the 
Sord Distributed by Mitsui 
tl 

' 

Business c , mpam ;i 
Sy dne> 

11 . I 1 

in i \ t the lot 
i inei !. 

V1 business system This 
l as 8 4 MB i formatted) 
Winchester Technol c\ 

I "I I. 

K mini disc drive. CRT 
keybt 64K t 
It is designed around the 
S100 bus and the back | i 
has fiHir slots one for the 
I ii lei i 


the- (loppy dis. controller, 
and two free for future 
expansion 

Built-tr. options include 

1 wh i 

ASCII characters tor input, 
including graphic charac 
ters and a numeric keypad 
pi i\ special function or 
option keys. These keys 
allow the operator to set 
up special repetitive func¬ 
tions then leave the ma hin 
alone to do the work. 

The CRT provide the 
ability of up to 1920 char¬ 
acters in an 80-character by 
24-Une display Graphic 
include moving and raven 
ible characters. 

The built-in mini discs 
give 350K. of user storage 
1 1 ’ P 

are switch controlled from 
i i i panel The ports 
can be configured indep¬ 
endently f< : separate baud 
rates b\ two Dll* switches 
I ted on the tin bo 
the H channel can be 
used with an ocousti >1 
to communicate with 
another s\ stem. 

fhe Sord operating 
sy stem can control tin to 
(our disc drives eittier ^s 
p ut i tin lilt m drive u 
as add ons. With the oper- 

i 

T.xtended BASIC. sslucl a v., 
is available as a compiler 
version. Other languages _;e 
also available 

I he \C 1 personal com- 

I 'or i Lit : .it 

to those ol the M200 senes 
i It i i 

S.B.C. are themselves 
very interested in s- > ft ware 

devel .. at 

i ir own uiftwai 

lopn g | i 

i n tracts wi utsit 

software firms tor the devel¬ 

opment Of ippll .It 'I' 'll 
ware : r the Sord co; iputei. 
purer 

because they ie now 
i 'i fter tht 

hii i 

interested ' he ir f-' m 

I ,i i . al ii 

p irtiv. i lar ppli rim tu-i 
There are currently 35 suft- 
ware packages available 

i iii. ii 

Medical Pra tttn nets anc 
cone with documentation ti 
i - I. m it 
Sord systems me offered 
number of cot 
depending on needs The 
prices van according to s>s- 
ten; at J si/e and ty jv of 
primer uu software The 
.. i M i: MKII bustnc 
S\Met- wil l printer nr 
software sells for $ 1 : ,50u 


Contact Smill busir.e s 
Computer Company at 200 
Pacific Hwy, C rows Nest. 
2065; Tel <02)929 7699 

Ohio level 
languages 

In ebo it a month you*H he 
able to get Fortran and 
Pascal tor any disc-based 
Ohio system. It has already 
been released in the l S by 

Ohio Scientific ICG. The 
minimum requirement is 
48K oi RAM. and 
they arc expected to cost 
So(30 un Australia. 


Data 80 

It all started in 1977 when 
the ACS and a couple of 
government bodies got 
Dataday together to preside 
average business people 
with information on their 

FDP requirements 

li ’ Datada i 

i 

being advc: Use .. It the cui- 
era! public Data 80 incf ides 
ii -il 

incss equipment exhibits, 
and a seminar scries dcsig u 
to pro-dde the novice with bas¬ 
ic III' I • "I ill J : ie c -|» . 
with a run down on latest 
developments 

Dat3 80 will he at Centre- 
i in ' i Au 
and at the Oberot 

lioti 

her 12. 15 Melbournians 
who haven't seen il already, 
have missed it' 

Information from Graphics 
I hrecti ms Ptv l.td on S- lnc\ 
i ' 1 Ukfi li 

Jana Pearce 


Hang in there 

i i< i 

re dcr a' it the avail ’ ilitv 

■ M 

piicr and the Apparat 
NewDos 8(' 

\ couple of ph 
to the US revealed that 
v ine ro. 'i i up. till nee. 

ironing out So in spite 
the extensive advertising 
they're unavailable as set. 

Si oul n’t I • \\ 

Watch future iwin for 

the 6th II --s t C jst Cow- 
puler tairc 







YANKEE DOODLES 


Tom Williams, Editor-in-chief of California's Info World, helps A PC circumvent the \pple III 
information embargo by jetting over this up-to-the-minute report. 


Myopia may not be an in 
curable condition, but il 

ii it ns • i i 

r4iiic.il therapy 1 give you the 
example of microcomputer 
manufacturers who are con¬ 
vinced that they have 
achieved the world's greatest 
hardware design. I'he act 
ii ,i 11 nt 

than any thine else in 
existence is claimed to be one 
of the product's greatest 
assets, and well it may be 
from tin standpoint of pure 

technological excellence. 

Rut when il come* to selling 
computers and providing the 
user community with products 
that are both useful and 
versatile, there are other 
con nleratioiu considerations 
that require a little ‘letting 
go' on the part of mnnu 
facturers 

It is a truism that the 
SI 00 bus is not the most 
refined design for micros It's 
also true that, since SI 00 it 
not the proprietary design of 
■my one company, there i* 
more hardware and software 
available for it than for any 

Other micro bus. This is not 
meant as a promotion for 
SI00, but os an example ol a 
phenomenon that wiis going 
on before everyone’s eyes 
and was mispereeived by 
many to their detriment 

The example is that a 
muior product which hu« 
been the result of much in¬ 
vestment and design work 
can poaitively benefit from 
the existence of cottage 
industries That seems »u 
obvious that it's hardly 
wortii saying Whi i 
Hcdthkit first announced 
the H R computer they felt 
that a new cottage industry 
would spring up around 
'.heir new Benton Harbor bus 
the way it had around the 
S100, limply ie 

new bus really was a design 
improvement over SI 00 
That didn't happen, partly 
because there was pot 
enough volume of Heath 
computers in the beginning 
also because the memory 
arrangements of the H-8 
pr« ented additional problems 
to software designers 

As a counter example, 
Radio Shack was able to 
mnke « success of the TRS 
HO because they had a large 
volume of the machines 
available at startup, and 
because the TRS-80 was 
complete in that it required 
no expansion or configur¬ 
ation decision* on the part 
I ot the buyer before it could 
he used Radio Shack has 
apparently resented the 
existence of independent 
manufacturers of peripherals 
for the TRS-80 and is 
rumoured to he designing 


custom made chins into 
it* new I lie HO,'Color (or 
TRS-90 1 which will prevent 
the e.isy interfacing •»! non 
Kadio-Shack de\.<'en to the 
nia< him If that rumour is 
true it -. probably the biggest 
mistake Tandy r>»ulri moke 

Hi if mor« foolish are those 
comp.ni es who *■ im- 'he main 
software support for their 
machines on ROM cartridges 
At first thi seemed like a 
novel approach I he first 
consumer computer offer 
such a thing was the Video 
Brain by Umtech You 
haven't heard much about 
the Video Brain of late, and 
there’s a reason ..its no 
longer mode 

It'ii one thing to provide 
the main system software in 
ROM Exidy wn the first to 
offer cartridges, but only- 
fur thr language like BASIC 
or assembler but it -. quite 
something e:%e to expect 
that all 'he annlu ation* 
programs will ne provider: in 
ROM packages as well Not 
even tne largest manu¬ 
facturer ran afford the 
human resources necessary 
to create t'ne volume and 
variety of useful software 
demanded by users And if 
there has been any h uon 
learned these past three 
years it is that io ft ware is 
what makes a computer 
valuable Thus the only 
alternative is to make it 
easy for independent authors 
to write programs for the 
machine 

ill is cannot be dune for 
ROM-based applications 
hecniiM' each author would 
need a development system 
for the computer in question, 
and that costs around 
525,000 Texas Instrument* 
and Atari have hedged a bit 
on this because they 
originally planned to have 

most applications programs 

on ROM. They’ve since 
come out with tape and 
diskette systems but not 
the ROM, They seem unsure 
of their identity and have 
not attracted independent 
software vendors, and 
may be in trouble. The 
Texas Instruments machine 

i• i- • I ii i. • .i 

TI engineers who worked on 
the 99 4 project are old to 
be circulating their resumes 
because, currently, Tt 
doesn't have any tiling m the 
works in the way of a 
personal computer 

There is evidence that the 
smarter companies are 
coming around to the 
realization that it 's not only 
in their interest to allow 
ancillary entrepreneurs to 
produce both hardware and 
software products for their 
machines, it'* also in their 


interest to aid them in doing 
so When unveiling its new 
Apple 'll system Apple said 
that it would be holding 
neminan for qualified 
independent hardware and 
software producers who 
W i l ed to m arket product-, 
lor the Apple HI Given this 
attitude and the very pn live 
features of the Apple HI, I 
predict Apple will have much 
i i- -i - In ii i 
Speaking of the Apple HI. 
although a- uf the time of 
writing it had yet to be 
officially unveiled (ill only 
a.ring prior to your reading 
tl- s nro ng neon it the 
Nat.or. i Computer i >n 
ference in Anaheim). 1 
recently got in advance 
peek at the machine and was 
quite irnpiewed 

The Apple HI has a CPU 
that's built around the f.'»02A 
with .several other chips such 
that it execute* a superset of 
the 0f>92 instructions II also 
feature* relocatable base page 
register relocatable‘tack an 
and 1 2- K byte address space 
The basic machine conn 

with 96Kof RAM and is 

expandable to 128K 

The Apple 111 is supplied 
with a built in '‘«-incn disc 
dnve.and 12 inch black arid- 
white monitor Apple will be 
offering it as n complete 
^problem solving' system 
The first two such config 
urations to be offered will be 
n word processor and an 
‘information analyst The 
word processor will come 
with a second disc drive a 
printer there are several 
options), and word pro 
cessing software The 
information analyst will come 
with the Singh* drive and Vis. 
C.ilc in I-. well IV II mail list 
manager und Apple business 
BASIC 

Tile fine,: impressive th Ulg 
about the Apple HI is the 
hi 'ft ware on* illation of its 

design The display, which i* 
now HO characters by 24 
rows, can be selected lor an} 
of 16 combinations of 
loc-ground and background 
colours The character 
generator u in RAM, and is 
loaded when the op* rating 
system bools This menns 
that the entire set o: 12b 
characters md symbols can 
be configured in software A 
lookup table defines which 
letter, number, or symbol 
will he specified xs each 
keyboard code Comes in 
Thus, any character set- 
Arabic. Greek, Japanese 
Cyrillic, etc can be 
de- inert ,n software 

The software definable 
character set is also very 
useful m word procesaing 
operations I saw some of the 
V\F software under develop 


ment and various type fonts 
were being displayed on 
the screen .medium, 

, i. .1 . i. In 

along with proportional 
- tcing. i ii 11 

to what would appear on the 
pnnted page 

I/O is likewise very 
software oriented. Apple hn.« 
written ti large number of 
device drivers for most 
popular peripherals When 
the system is configured, 
the user simply assigns a 
peripheral to a certain slot 
and aligns 'he proper device 
driver to it Thus, whenever 
that devic* i.s called, the 
item ta 

of slot and driver; the user 
simply ’.a\ '. what periphi ill 
to use. 

V] pic i I- bu ' ng ' 
battery -powered clock 
. >nd "i ij run 
continuously for three years 
H ^aid to he accurate I 
one millisecond, and will 
keep '.rack of year. day. 

i i . ii >1 I IN 

One other nemesis of 
AppW user ii i' been cured 
the reset button ha* been 
placed on the rear edge of the 
keyboard, ami the control 
key must be pressed simult- 

• oi react th« m 
In addition. Apple has pro 
. uled m AppI*' II emulation 
soltware package, which, 
when Ion led into the Apple 
111 makes it look exactly ike 
an Apple TI in term* of soft 
ware and 1 O. Titus, all the 
existing Apple II software 
can now h«- run on the Apple 
III 

Delivery of Apple III 
system* is scheduled to begin 
in late July or early August 
with the Information Analyst 
priced at about $4,400 The 
next will be the word pro 
cessor around September, 
which will be priced at S' ,400 
to $7,800 depending on the 
type of printer chosen 
Technical specifications 


CPU 

2 Mil* 6502 based 
with extended ad¬ 
dressing 

Memory 96-128Kbyte* 

dynamic RAM -iK 
ROM 

Disks 

1-4 minis. 143 
kbytes disc 

Screen 

Text. 40x24 hi-w, 
80x24 bAw, 40x24 
in lb colour*, user 
definable characters 
Graphic?* 280x192 
in six colours, I 40x 

192 in 16 colours, 
560 x 192 bAw 

V ideo 

NTSC b/tr w or 
colour, KGB 

Audio 

Integral 2 inch 
speaker, six-bit DAC, 
one-hit square wave, 

'beep' 

I/O 

KS232, two joy¬ 
sticks printer output 


APTS 



DEFOREST SOFTWARE 


GAMES 


Sargon 2 The ultimata Chaw Gama tor any 

Microcomputer 16K Laval 2.S37.50 

Microches* L avail or 2 TRS 80 Play* an entertaining 

garni 11 laval* lit* m 4K S24.00 

Golf & Crossout - New improved vernon, good graphics 

You can even design your own championship course S10 
Santa Paravia - up to 12 can play, become the king of 

a medevil city, lavaa tain* $10 00 

Game Play.ng with Basic — 3 tapes 1. 2 & 3 based on the 

book of Ihe same name giaat for learning S17 50 ea 
Oil Tycoon - 2 players, anplore dmi tor oil, outpnce ti e 

opposition fore# him mto bankruptcy $10.00 

Space Truk IV population simulation, trade O' wage wa' 

send missions to space con you survive? ... $10.00 
Checker Kn j no! |u*t an orclu try checker game Iwt a 

♦ast expert machine language challenge.S27.00 

Flight Control your own aircraft, very realistic, good 

flying simulation and very challenging . .... $10.00 
Airmail Pilot an entertaining game can you gat the 
mail through in your 1927 Biplane, watch lor 
lightening, windstorm*, fuel shortages etc S10.00 

Adventures what more can be s.ml The most challenging 
simulation.game adventure over Nos 0 to 9 . ea. $16.00 

1 on Disc .... $19.00 

2 on Disc ... . $32.00 

3 on Disc , . . . $39.00 


Backgammon/Keno 7 great gambling games from 

instant software. $10.00 

Randito Your TRS 80 a slot maehina with great 

sound effects. . $12.50 

Star Trek — Acorn a space adventure on your TRS-80 S12.50 
Stock Market Invest in safe stocks or high risk 

specs, will you take the risk .$12.50 

Original Adventure requires 32K 8. disc from Microsoft $35 
Monolopy — Play that famous game against the TRS-80. S10 

Time Trek with sound, another of the 'classics for 

the TRS 80 reel time excellent programme . $21 00 

Galactic Empire — a space game with a difference. 

many hours enjoyment with this one $16 00 

Light Pen — games & instructional program includes 

game frogs (Light Pen included) . . . . $10.00 

Space Battles - requires 32K 1 disc. $15 00 

Games 70 only 75 cents per program on disk . $15.00 

Pmball — the greatest game that I have aver seen for 


the TRS 80. fast action movable flippers and great 
sound Machine language, maintains high score Disk S20 

Tape S16 

Super Spai< Invaders with Sound nothing like the 
normal Invedars extra fast. Spray bullet* like out 
of a hosepipe, not only does the enemy move side 

ways but they also advance . . Disk S20 

Tape $16 

Lying Chimps w«th Sound a very interesting program . $10 


COMPUTER BOOKS 


Basic Bosk..$11.00 

Advanced Uas-c . 

Basic from the Ground up.S11 00 

Besic Work book. $7 50 

Discovering Bate .$8 50 

Common Basic Programs S17 50 

Sargon Chess.$19 00 

How to Ruild a computet controlled Robot . S15.00 

How to profit from your personal computer 

An Introduction to Microprocessor* 0 . S1175 

•• •• •• 1.$12.50 

Z80 Programming for Logic Design. . . . . S12.50 

Z80 Assembly Language Programming . 

Pay Roll S Cost Accounting* 'Soft^jrr to r j!r:h $99) ■ $20.00 

Account Payable 8i Receivable* '.Sp'«*, -*• tv maf. ' $99 $20 00 

General Lodger* (Software to r at. S99! . S2U.00 

6S07 Assembly Language Programming $13 60 

The 6800 Microprocessor $1100 

Basic Microprocessor* 81 the 6800 

Computer Mathematics $16.00 

Consumer* guiao to personal computing S Microprocessor* S11 00 
Mlin Computers stun.tii»* Hi programming , SIR 00 

Fundamentals 5 Applications of Drgitallogic circuit* . . S13.00 
Small Computer system* Handbook ... S1150 

The first book o* Microcomputer* Sb 5U 

Computer* In Society $9 50 

Computers in Action S? IJ0 

Standard Dictionary of Computers S25.00 

Programming Programmable calculators S 1 3 50 

110 Banc Computer Programs.S8.00 

Cobol with Style 1 

Basic with sty'*. S8 r -" J 

Fortran with style $9 50 

Pascal with style IM0 


Programming Proverb* ... . S9.50 

f oft ran Fundamentals . . $6 50 

Fortran 4 Programming . . . . S9.00 

Microcomputer System Design . . $21.00 

Microprocessor Data Manual. . SI0.00 

Microprocessor Basics .... . $16 00 

S 100 Handbook.$10.00 

Digital experiment* . . .... . S11.00 

jigiiai Trouble Shoo tin g $12.50 

Telephone Accetsorie*.$7.50 

More telephone accessories ..... $7.50 

Logical Design Using iC's.S24.50 

Statistical Pattern recognition . . . . $71.50 

Fundamentals of Data Base Systems . . ... S21.00 

400 Ideas for Design Vo> 2 . $18.00 

Vol 3 . ..$18 50 

Vol 4 . SI7.50 

Integrity Kt recovery m Computer Systems $12.50 

Management o* Information Systems ...... S11.00 

File Structure for On Line Cor# Systems , $18 50 

Data Management for On-Line Core System* , SI8.50 

Digital Signal Anelyt I . $27.00 

Computer Security Ri*k Analyse . . . . $16.00 

Character r»«tfr-s 8. Pattern recognition .. S17.5C 

Modern Electron!.-.* Security Systems $16.00 

Printed Circuit Assembly S6.50 

Mathematics Vol 1 SR 50 

Vol 2 $8 50 

Mathematics for Electronic* SO 50 

Human Communication Handbook Vol 1 . . SI2.00 

Vol 2 . . $12 00 

Computer Dynamics .$13.00 

Computer Aided Design Techniques . $32.00 

Him:I ronic Game Protects $0.00 

TRS80 Dtsk and other Mysteries "Pennington . S25 00 



Just ring with your 
Bankcard Number and 
Expiry Date and we 
will immediately 
forward good;. 
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TRS80 MODEL II 

The TRS-SO Model II is an attractively packaged Integrated unit with a detachable ke\ board 
and the sort of ft itures that one would expect front a machine with a ' 5000 plus price tag flow has 
land) surrii ed the move upmarket Stephen Withers (conducting his first Henchtest) reports 



rhe IRS-80 Model II . .. “functional and well designed". 


Ihe heart of the TRS-80 Model 11 
system is j Z80A processor running at 
4MHz In order to minimise die load or. 
die CPU, I SI i- ntri illei chi| an se t< 
take care of the keyboard, video dis¬ 
play. and disc drives 

ITie tested system contained 64K 
of memory and i single 8" Shutart 
disc drive Up to duee additional dnves 
may be connected, each drive having a 
gross capacity of 497.25k (only 
306.25K is available on Drive 0. as it 
contains die system disc). The Model II 
is also available with 32K of memory 
it this option is selected it’s possible to 
upgrade to (>4K with one extra card No 
odicr internal add-ons are available at 
present. 

Ihe Model II is not among the quiet¬ 


est of systems I've ased. I Jus is partly 
due to "the cooling fan (I don’t foresee 
overheating problems); die fact dial die 
disc drive is permanently spinning also 
contributes to the noise. In addition this 
is likely to reduce the Ufe of die media 

Two Rb 232 ports are provided. 
These operate at tne usual Baud rates, 
between 110 and 480U. Speed, word 
length number of stop id it 
are all software selectable and this is 
much better than having to mess around 
with lumpers or switches One channel 
may nc operated in the less nnmonly 
used sy nchronous mode. A Centronics- 
compatible parallel printer interface is 
also standard. 

The display shows a full ?4 rows of 
80 characters, and is clear and crisp. 


Contrast and brightness controls art- 
fitted to the front of the casing, neatly 
hidden in the keyboard recess, the full 
ict f printing \S('I! characters are 
available (lower cast characters have 
i i .' i left's 10 ■ set 

of 32 rathei strange graphics characters. 
I can t see these being used much, espe- 
i he i t lire tly iva 

from the keyboard. All characters may¬ 
be shown iii normal or inverse video. 

The keyboard is connected to the 
main unit by a 2 foot long cable that 
terminates in a 5-pin DIN plug Any 
•pare cable tucks into the main cabinet. 
There are 76 keys the normal 
QWERTY, plus a cursor control cluster, 
two “function" keys, and a number 
pad. Despite what you may have read 


elsewhere. I believe a numeric pad 
to '■(; very u.vclul it tus ecu shown to 
reduce errors when entering numbers 
\ feature I appreciated was tiie indk ■ 
t( lights n the “ceps'* and "shift 
lock" keys. 

The keyboard has most oi die fea¬ 
tures one looks for: reasonably good 
"feel" (tactile feedback), n-key rollover, 
tin ia) reflection fron thi tops, 
and a slim case that car easily be moved 
t i heavy cnoi 

I stay put while typing. One problem is 
that the "break" key is next to "back 
space". Since "break' is used to halt a 
r< m. mlssii I 

can be very annoving' Mind you, thou- 
anti, of Apple n users l ave learnt t" 
live with a similar problem. 

Software 

When the Model 11 was first pro- 
duced, it was supplied with a "pie 
release" version of the system soft 
ware, winch seemed quite good, but 
had i number of weak points In \ir 
tralia the Model II uses a revised version 
1 lasing en thi- now release I’m glad 
to be able to report dial almost even 
problem I noted has been fixed and 
some new features added. Unfort¬ 
unately this leaves me with less to write 
aboutf 

tin i M lei If i re • 
atical) exact i U nsive 

diagnostic program which tests the 
Jis. sub-system. CPU, RAM. ROM. 
DM ti i and the tnp t 
.hips. It these tests arc passed, 1KS- 
DOS is loaded and a large Tandy Cor¬ 
poration logo appears on the screen. 
At this stage tnc dock and data arc 
MiUadscd (unless die system has ee: 
PATCHed to skip this). It' ilii feature 

. P _ ■ . i Iti 

every reset. It could be argued that the 
action imposes j useful discipline on 
the perator. ensuring that all file' are 
correctly dated. 

Within seconds after switching on. 
the magic words "TRSDOS READY" 
appear, and y u can get to work. A1 the 
usual functions of a disc operating sys¬ 
tem aie present, so III only point out 
ote interesting or unusual 

features. 

One ol die first dungs you notice is 
that files may be protected by pass- 
( and not onn that, there's pr< 
vision for separate ‘'access" and “up 
words Fot example, it may be 
to e a file 

of sensitive infom atiun, but undesirable 
to allow hitn or her to be ihletod ngi 
or delete it. The level oi access granted 
by the “access” word (from “noaccess” 
to "lull, including KILL") is undet tiie 
control of the holder of die "update" 
word. On top o i tiih, each disc is . 

\ password, Knowledge of which allows 
die alteration oi any user file’s pass 
word and the deletion of any tile 
Turnkey systems may be produced 
by utilising the M TO’ command If 
.cl. diis causes die automatic execution 
of the specified command This comm¬ 
and would typically be ”D() MYFIl E" 
where MYFfLE is the name of the file 
containing die IRSDOS commands 
which are ti be It ' In this 
it's possible to have the syitcn autuiiu 
deafly load BASIC and execute an appli- 
I cations program 


Although it's otten useful to have a 
i la 'l 

dock display in the top right of die 
ccn v i 'ii 

switched off The DATE command 
returns the tin c, date, day of ti c week, 
and the information that it is, lor exam* 
to 1 1 day oi the year Rather 
optimistically. Tahdv say that this com¬ 
mand will now work, correctly beyond 
2199 A.D A utility which carries out 
date calculations te.g. how many days 
between 3rd February I9"9 and 28th 
October 198!'’) is also supplied 

The DEBUG function is a simple 
machine code monitor What makes it 
special is that it splits the display, reser- 
top 13 lines for itself, while the 
remainder Is normally While in 
“examine and alter rnemor il 

responds to the cursor control keys, 
allowing i loditications t< he made 
swiftK and easily, in a manner similar to 
the PET's -crcen cditoi 

Pressing ESCAPE makes die changes 
ii i ■ icond function key 
cancels them DLBUG will also accept 
input in Intel hex format through eithet 
R5-232 channel 1 was rather surprised 
i a debugger is supplied withou in 
assembler, us only die simplest pr 'grams 

I ly l ,n i ■ I 

In common with many of the com¬ 
mand'. it % . pi .siMe to send Dl Hl’G’s 
output to die printer, which may be a 
parallel or venal device. The printer 
driver is part of TRSDOS. and a func* 
i ■ i set ll teten 
(numbers of nes per page, erci to suit 
die device 

Programs arc provided to format and 
11 encouraging to see 
t! .it FORMAT will ie>’ forbad sectors 
and mark any found as unusable, and 
that BAC KUP uses all available memory 
as a buffer to speed the co| 
and to minimise die number of disc 
exchanges necessary in a single dnvc 
system. 

A utility that is Ii i h 

time and effort is PATCH. Hits allows 
die operator to modify a disc file (even 
a system rile) by specifying its name, a 
i replacement string 

The main use is to correct bugs diat 
may be discovered in the system soft 
ware. It will only be necessary for 
randy to publish the two Mrinp which 
is far nu re convenient 0 an -ecalling 
master di s for updating PATCH is 
currently used to Skip the initialise- 
n f the date and time whet 

- 

One I ram that ns worthy 
of mention is the one that allows con* 
■ • the Mo lei II to another com 
outer as a fairly sophisticated terminal. 
The values of the control keys like 
"backspace" may be reassigned to suit 
die host system and information may 
be swapped between memory and disc. 

Pi niuvr functionsliki* • t i h.iuc- 
ter from the keyboard" arc named 
Supervisor Calls, or SVCs (shad 
JoP.y Giant!). Ihese arc documented 
and jvai! iblc to iser-written programs 
by leading die accumulator with die 
appropriate SVC number, and then 
executing .i KM 8 Instruction Othei 
registers may be used to pass parameters. 
I lie zero tlag is always set to indicate 
successful completion of tl • function. 
If it fid i erally 

returned in the accumulator. I counted 
4" SVC’s. most ol them dealing with 


I 1 fu tions. ’'ut some of Them com¬ 
putational One ol the must interesting 
is “PARS! R" which is is. 1 to split 
the contents of a text buffer into 
fields, with terminating and separating 
characters defined to suit the appli 
canon TRSDOS uses this function 
when processing a command line, 
separating die program or command 
name from the parameters, and the 
parameters from each other The 
manual suggests PARS I R would be 
useful as the kernel of a word pro. 

i llli i 

I , Mi \ lc < tl 

Model II Li\SI< it licensed ii 
' • • I • r. -m 

compatible with die TRS 80 t eve! 2 
BASK Although it’s the most com* 
p ij nentadon I have used, 

t was surprised to find that it lacks 
matrix operations. Will! H staten ent 
PEEK and POKL statements and 
multi-line function icfii ilium My main 
complaint is that variable names are 

I ii i i 

inteU I ograi i i 

I he price paid for all these features 
is the size of the program - TRSDOS 
and h \sl( to act ter - c< u >y ib< ut 
plus an 834 by te buffer for each fi e 
u I H ASH* Clearly few users will 
be satisfied with a 3 2K system. 

Real variables may he single or 
double precision, and arc stored with up 
l< ' or |7 significant digits respective!;. 
The type of a variable may be explic* 
dennt wi a 

ir.ieeer) or bv using the DEFINT, 

II FS' G Dl I': 'll! o HI I STR ti t 
inents (e.g. DEFINT A). These are 

valent to FORTRAN IMPLICIT 
statements, where variable names began- 
n th the pa he it 

ment default to the specified type. In 
the example all variables starling with 
the letter "A" would be integers, unless 
explicitly tagged with a suffix 

The interlace between BASIC and 
:i . hin> code ; wch supported. Ir. a id 
iuon to 10 l SR tunc tier s (whose entry 
points me defined within the program 
no messing about with jump tables!, 
i p vcrl l : in< '■ mi al 

\ AKPTR. This returns the address ot 

i e: il ii id Ire si i 

pointer to string variables; it's possible 
to have machine code routines tl jI 
operate directly on BASIC variables 
by passing their addresses as the para¬ 
meter to the USR function. Machir e 

u tines n I 

high memory by ‘I KSDOS and then 
protected when entering BASIC bv 
il .• use ol the M parameter (whicl 
specifies the highest memory location 
avail a ; le to BASIC). 

Both random and sequential access I 
disc files are supported. Using sequential 

ii to straightforward, but I feel that 
random access ( l andv, incidentally, pre¬ 
fer the term "direct” access) has been 
made unnecessarily clumsy. After open- 
nine the file the program must define 

ic u da . i ii 

when a record has been read, variables 
arc equated to these fields. To make 
matterk worse, numeric val ISt be 
converted to strings before they can be 
d ’ti disc Despite these criticisms, 
random access files work well on the 
! i II id Plainly tl a 
t^ use tlun those on sonic oilier systems 
(C minodorc, for example) 


I r 



The Model II keyboard has > lot going for it (set text) il pi Mem, 
the "break" key is next to "backspace”. 

Below A tuly array of hackplute 






The disc tests used are based on 
those developed by Sue 1 isenhidt. 
-imess 1 should point out that the 

(thus slowing things down!, but on the 
thcr land a •• irit illy empty di m . it 
that the tile was held in contiguous 
cements (wiiicl: has tin- ppositc 
erect). Strings in Model II BASK have 

hi li I I 'l ': 

e i: ins if 100 re 

i i :i v fields o 

characters 

lest 1 simply opens .i h i 

immediately closes it. 

Test 2 uses a FOR loop to till two 
strings ( \$ and BS» with 128 "Vs. 
then opens an existing file; th i 
loop wr nto all 100 

in or i i' l' 
is then closed lest 3 is similar but ”ic 

i 

This actually ran taster than Test 2 - 
Can anyone suggest win’’ 

lest 4 opens the tile, reads records 
l to 100 assigning the two field to 
\S and US. and then closes the tile 
Test 5 repeats this process, but reverses 
the order in which, the records are read 
I ,-st ‘ w i alt 11 i-r ti an 4 

As an afterthought. 1 wrote a pro- 
gram which read 100 records selected 


at random. Although this involved a 
considerable amount of head move¬ 
ment it was only fractionally slower 
titan Test 4 or 5 


Potential 

The Model II is unmistakably aimed at 
the business user, flic lull sized screen 
and p od quality keyboard make it a 
natural for word processing Since l Ife- 
b .it \ a dates supply P/M w igi r 
for Uic Mudel 11, us well as a good range 
i f compatible software this and many 
oilier applications are catered for 
"off the shelf 

randy offer a very limited selection 
of software fur the Mode! II 1 have seen 
Mai 1 t package, tic 

T | i 

i a t didn't have a copy 

■ ii- accompanying documentation) 
l sers who Wish to stay will 
T RSDOS and BASIC have a very limited 
choice ol software at present, although 

i , • ■ 1 i 

tins optioi attractive As so many 
other versions of BASIC ire Micro¬ 
soft products, it would not be excess* 
ively difficult to convert existing pro¬ 


grams t" mn on the Model II in order 
to take advantage ot it features 

The Model II is clearly one of the 
new breed ol computers; powerful, 
integrated systems without some ol the 
"sillies" that characterised an earlier 
generation. 

I doubt '-hut many of 1 u p 
ters will be sold for domestic or educa¬ 
tional use, as the Model IPs large disc 
capacity (probably its strongest point) 
. itefy an important la tor in these 
environments 


Expansion 

\t present, expansion is limited t« the 
addition of extra disc drives, and 
mcreasmg a J2K system to o4k As 
already stated, the motherboard low? 
foi expansion when new devices become 
available (after all, Winchester discs a 
almost mandatory these days * 
In . use you feel that this lack of expan* 
ion is a point, wl 
64k system with aim ’si 2 meg.iby *es of 
disc space, interfaces for printers 
i ns and 1 i, 
full sized display and fceyboa d I 
more do you want? 

On tnc software side. Tandy are 
expecting the release of a Pascal S) 
for Uic Model 11 m the near future 
and Bt some stage, an assembler. 1 also 
heard trial 1 ortrau . u ll .* pipeln 
but as CP‘M is available, who really 
ares? (Yes 1 know it isn't 
best operating system, but it 


Benchmarks 




Single 

Double 


Integer 

Precision 

Precu:on 

BM1 

1 

1 

— 

BM2 

4 

6 

C 

BM3 

13 

13 

41 

BM4 

13 

13 

43 

BMS 

14 

14 

44 

BM6 

20 

23 

52 

BM7 

30 

35 

65 

BMS 

6 

6 

7 

DISC TESTS 



TEST 


TIME 


1 


3 


2 


39 


3 


38 


4 


20 


5 


19 


(All 

times to the nearest 

second). 




Prices Inc. suies tax 


IRS80 Model II ( 2k) 

$5,300 

TRS80 Model II (MK) 

S 5.90Q 

1 _’k Memory Board 

$699 

1 Drive Disc 

$1.990 

2 Drive Expansion 

$2 999 

3 Drive Fx pan non 

$3,090 

System Desk 

$590 

l ine Printer Stand 

Si 09 

• able for Printer II 

S69.95 

Cable for Printer III 


10 Blank Discs 

$90 95 

1' Manual 

$39.95 

J 


AIX *> 



























and makes quality software available 
by the bucketful that’s enough for 
me!) 


Documentation 

All the documentation lor the Model II 
comes in one three ring hinder - which 
is nice, because it allows you to keep all 
ot • man rals together, even when you 
expand the system. (I only mention thi 
because Tandy fr ond it necessan to 
point it out in the manual!) 

The description hart i 

(with setting-up instructions) is very 
rief i informa tii aboui 

die various peripheral controllers or 
thet components \* the Model II is 
aimed at the business systems market. 
■ derailed hardware manual h inlikelv 
to be produced. However, there arc 
substantial sections on TRSDOS and 
BASIC. 

Although these two manuals were 
botli produced on a dot-matrix printer. 
I am assured that they were draft copies 
and all systems will be supplied with 
properly typeset manuals They are 
well laid out, giving ai overview of the 
system before going onto a detailed des 

.upturn ol the Features I.i 

on a fresh page, with its "syntax" and 
use described with the aid of one ur 
more examples. Coupled with the index, 
Uus makes quick reference very easy 

pd « ii ' SYS lE)r* 

::.and in BASK' : e mutual l- mts ou: 
that the TRSDOS "high overlays” may 
>i be used through ttus command, but 
it doesn't ist them, or even give a cross- 

e - i ii. i . - 

TRSDOS manual 

As lar as quality is concerned, these 
manuals are as good as am I have seen. 
I he only problem is that they are in the 
same style as those produced for n aln- 
imes - that to ya 
and definitive, but unsuitable for use as 
tutorial material Indeed, the Model 1! 

i ■ t explicitly, re ferrii 
reader i other >ok II Me Ii i 
Tandy. Don't worry though, this only 
i the programmer (who hopefull 
has some idea of what he/she is about); 
tiic Machine itself is simple to opeiate 
i vet ha •' w iy d ;nl >ft it 
within the capabilities of the mythical 
"untrained typist" Parenthetically all 
the typists 1 I ave met are far brighter 
than some advertisers’ -ops w uldT.ivc 
y ou expect. 


Conclusion 

The TRS-80 Model II is an attractive, 
well designed computer. Its hardware 
orates .ill the features 1 expect 
to see on machines in this price range 
Software on the other hand, presents 
a dilemma whether to stay with 
TRSDOS or to switch to CP M The 
first course severely (but temporarily) 
.: I te .11 il II I 
programs, unless software :u n oilier 
i l ca la 

Icct. Urine CP/M avoids this i 
ic ri flees tl ' i 

TRSDOS. Piobably the lanest tiling to 
iv t! it if 1 u at te i micro for 
ditioaal data processing a| it 
then the Mode! II would be on my 
sliortlist. 


TECHNICAL DATA 

CPU: 

Z80A.4MH* 

Memory: 

(i-JK dvnamk RAM, IK ' phantom" bootstrap PROM 

Keyboard: 

76 kevs 

Screen: 

12" diagonal, 24 lines x SO characters 

Cassette: 

N A 

Disc Drives: 

One 8" double density floppy disc 

Printer: 

Not included In basic system 

Bus 

Non-standard 

Ports: 

2 RS-232 serial, 1 Centronics compatible parallel 

System Software 

I | n 

Language: 

BASIC 


Memory map 

64 K 

RESERVED WORDS 

Command Statements: 



top area optionally 
protected by TRSDOS 

AUTO 

KILL 

LOAD 

REN I'M 
SYSTEM 

DELETE 

LIST 

MERGE 

RUN 

EDIT 

LLIST 

N1 I 
SAVE 


User Are* 



TRSDOS high overlay* 

1 zi\ 

10K 




TRSDOS 

rrogram statements; 

Definition and initialisation 


Uik 


64 K 

CLEAR 

DEFFN 

DATA 

DEFINT 

DEFDBI. 

DEFSNG 


top area optionally 
protected by TRSDOS 

DEESTR 

ERASE 

DEFUSR 

RANDOM 

DIM 

REM 


area optionally 
protected by BASIC 


RESTORE 

Assignment: 




progTnm text and 
variable* 

26K 

10K 

LET 

M1D8- 

I-SET 

READ 

RSET 

SWAP 


BASIC interpreter 

Control: 



OK 

At a 

TRSDOS 

END 

GOTO 

IF..THEN..ELSE 
RETURN 

GOSUB 

ON GOSUB 

glance 


ON..GOTO 
FOR NEXT 

MUST 

IMPRESSIONS 


input wuipui 


Looks 

Setting Up 

Ease of Use 

aaea 

***** 

*•** 

INPUT CLOSE 

PRINT INPUT ♦ 

PRINT USING PRINT * 

HIGH LEV El LANGUAGES 
BASIC 

FORTRAN 

COBOL 

PASCAL 

System Software 

***** 

N/A 

N/A 

N/A 

• •te 

LPRINT USING CLS 

GET PRINTTAB 

OPEN LPRINTTAB 

LINEINPUT FIELD 

PRINTS LINEINPUT # 

LPRLNT PUT 

PACKAGES 




Business Available 

Education N/A 

Home N/A 

uuui uappiiij; 

CONT ON ERROR GOTO 

ERROR STOP 

PERFORMANCE 

IU- M..MI 1 . .MSA I' I KK 


Processor 

Cassette 

Discs 

Peripherals 

• •** 

N/A 

• •** 

N/A 

i Kur r 

ERL 

Functions: 

ntat ivit. 

TRON 


1 XPA SUABILITY 

ABS 

ASC 

ATN 

Memory 

Cassettes 

Discs 

Bus 

• *♦ 

N/A 

«*** 

*♦ 

CDBL 

CSNG 

1NSTR 

LOG 

SIN 

i 

HEXS 

OCTS 

STRS 

CINT 

EXP 

INT 

RND 

SQR 

CHRS 

LEFTS 

RIGHTS 

STRINGS 

COS 

FIX 

LEN 

SGN 

TAN 

DATES 

MIDS 

SPACE S 

COMPATIBILITY 

Hardware 

Software 

** 

• • • 

DOCUMENTATION 

»•#* 

TIME? 

VALUE FOR MONEY 


IN KEYS 

INPUTS 

POS 

• ••a 

• •* 

•a 

a 

excellent 
v. good 
good 
fair 
poor 


ROW 

CVI 

LOC 

MKIS 

MEM 

SPl 

CVS 

LOE 

MKSS 

VARPTR 

( 

EOF 

MKDS 

FRE 

USKn 







COMPUTER ANSWERS 


r i<7 i nuf th in l PC. Sheridan William* w ill assist rca< 
ojtwure and system* ditfiiultu■ San e question' he 
tth- i • t/uirie\ wtli In Jiii t, t< eatJ* r nr r 7 1 is 


\jk+m* , 1015 B(i,l)-1 B(l,2»-N 

' ili'iAii \WWr 1020 L-B(S,1): R-B(S,2): 

wdflM' ^ s**s_1 

1030 I-L: J-R: X-AGNT 
" (KND( 1 )*(R LftO.5) 

^ < \ +L) 

1040 IF (A(l) -X THEN 

1050 Else 1-1*1: goto 

1040 

. a.. -Afj 11 

1060 ELSE J-J-l: GOTO 
. . _ 1050 

TrOl |KJp of OJYt't’ '^60 IK I ■.! ~TF\ 10*0 
irUUUICUl diHJf l 1070 w-A(l): A(1>-A(J): 

I've written a package fnr my A(J)-W: M^l: J=J 1 

budnm and basically I'm I 1 THEN 1040 

very pleased with it I use 1090 IF J L>-K—I THEN 

floppy disc* to store customer 1140 

records and frequently need 1110 IF L>=R THEN 1130 

to print thaw record* m alpha* 1120 S-SM B(8,l )-I 

brutal order. I now have B(3,2)-R 

nrarlv 1000 records and hold 1130R-J GOTO 11 70 
these in customer number 1140 IF L^*- J THEN 1160 

order I live .a method that 1150 S«S*1: B(S,1 )-L 

virts onto a second dive, B(S,2)*J 

which I can then keep, but 1160 L-l 

Ihc sort seems to take hours 1170 IF I-* R THEN 1030 

(an sou help with a faster 1 lbO IF S>0 THEN 1020 

rnulfne? 1200 RETURN 

/' Abbott. Having decided that this is 

You don’t give a name to the sort to use let * look at 

your sorting technique, but the problem a little more 
it’s probably a version of the deeply. If we have 1000 cu»- 
bubble’ or ripple' *ort. The tomer records each of length 
majority of book* and novice 100 ch, uy, we would require 
programmer* use the ’bubble' OV er 1 OCR of memory in 
.sort, which must surely be which to sort the record*. It'* 
the slowest sort ever invented. unrealistic to sort in memory 
'Ihe reason for it* popularity because it’s quite likely there 
i« probably twofold, it'« very will not be enough «pace. We 
easy to understand, and only will consider two alternatives: 
take* a few lines of coding. It 1 ) sort entirely on the disc ; 
has the annoying property 2) sort the record keys in 

that if we double the number memory and then acce« the 
of item* being sorted, it will record* in that order. Method 

Quadruple the sort time. On 12) will be faster as it takes 

tni* basis if it take* one far longer to swap records on 

second to sort ten number*, the disc than it doe* to swap 
it will lake four second* for them in memory. 

20 numbers, and so on until Method (2) will require 

it take* 16000 sec for 1 200 that you read into an array 

numbers. Over four hour*' the first four character* of 

Part of the problem lies in the the key field, followed by the 
fact that we are usually using record address. For example, 
interrupted BASIC which serves if the dtv. file holds as record 
to slow down processing any- j WATERS A CO L I'D etc. 
»»y- A , , , and record 2, BLOGGS 

What we require is a far MOTORS etc, then in the 
more efficient sort. One that array D$. 1) will hold WAT El 
can be recommended for «nd A9(2) hold* BLOG2. We 

•peed is called the ’quicksort’ muiil strict the number of 
clever, eh" 1 ). The quicksort characters to a suitable figure 
only doubles the sort time for to allow the total amount of 
double the number of item* records to fit into memory, 
being sorted. I .mg our pre -phot mean*, at eight rharac 
vtou* example, if it takes one , e[i pcr reC ord vvt will only- 
second to sort 10 number* it nrod * roU nd lOKof memory 
will take two seconds for 20 to hold io00 records. For 
numbers and 160 sec* for example to read record Y 

1200 number*, which i* just f rt , m disc and store it m array 
over 2.5 minutes. It would element X we would use: 
take too long to explain how READ/1 Y.T8 AS(X>- 
the quicksort work* but here LFFTSfTS 4)+STKS< Y): 
is the coding. In this example X X^l 
it will sort N number* in Because BASIC is so different 

ascending order m the army in various version* the state 
Ai 1) —A(N). It require, the menl READ/10Y.T9 means 
B array as working storage, f rom file* number 1 (disc 

but this army only needs 24 fRe already defd maybe a* 
elements to sort 5000 num- OPEN/1 .’CUST.DAtT at 
her* so there U not a lot of record number Y( direct access 
extra space needed. address) into string TS 

10 DIM A(N). B(INT(L0G Once the array has been 

(X)/LOG(2)+l),2) sorted the following program 

1000 REM ** quicksort sub- would print the file in sorted 


Trouble of a sort 

I’ve written a package for my 
hutinrw and ban. ally I’m 
very pleased with it. I use 
floppy disc* to store i iMntnei 
records and frequentlv need 
to pnm those records in alpha¬ 
betical order. I now have 
nearlv 1000 records and hold 
these in customer number 
order I tuc a method that 
sorts onto a second disc, 
which I can then keep, hut 
I he sort seems to take hours 
(an sou help with a faster 
routine 7 
P. Abbott. 

You don’t give a name to 
your sorting technique, but 
it’s probably a version of the 
bubble’ or ripple' sort. The 
majority of books and novice 
programmer* use the ‘bubble* 
sort, which must surely be 
the slowest tort ever invented. 
'Die reason for its popularity 
ii probably twofold, it’* very 
easy to understand, and only 
takes a few line* of coding. It 
has the annoying property 
that if we double the number 
of item* being sorted, it will 
quadruple the sort time. On 
tni* basis if it takes one 
second to sort ten numbers, 
it will take four seconds for 
2U numbers, and so on until 
it takes 16000 sec for 1 200 
number*. Over four hour*' 
Part of the problem lies in the 
fact that we are usually using 


to slow down procewing any¬ 
way. 

What we require is a far 
more efficient sort. One that 
can be recommended for 
speed is called the ‘quicksort’ 
(clever, eh 7 ). The quicksort 
only doubles the sort time for 
double the number of items 
being sorted. Using our pre 
vious example, if it take* one 
second to sort 10 numbers it 
will take two second* for 20 
numbers and 160 sec* for 
1200 numbers, which is just 
over 2.5 minute*. It would 
take too long to explain how 
the quicksort works but here 
is the coding. In this example 
it will sort N numbers in 
ascending order in the army 
All) — A(N). It requires the 
B array as working storage, 
but this army only needs 24 
element* to sort 5000 num¬ 
bers so there is not a lot of 
extra space needed. 

10 DIM A(N). B(INT(LOG 
(N)/LOU(2)*l),2j 
1000 REM •• quicksort sub¬ 
routine •• 


order 

100 DIM A$(1000J 
110 OPEN/1. •CUST.DAT’ 

120 FOR X-l TO 1000 
130 Y"VAL(MIDSl A?' X). 

6)1 

140 READ/1 - Y,1» 

150 PRINT TS 
160 NEXT X 
170 CLOSE/1 
Advantages of this method 
are that tne file remain* intact, 
and that tort ia quick. 

Method *2) require* that the 
file itself will be sorted and 
hence it’s best to sort a back¬ 
up copy of the file in case the 
system crashes in mid sort 
This method has the advantage 
that a file of any size can be 
sorted, and that the *orteri 
file can be kept ns j perm an 
ent file if needed. The pro¬ 
gram is very similar to that 
above and the change* are as 
follows 

1030 I-L. J-R: READ.'14 
(INTiRNDH I’-R L)« 
O.SDLhXS 

1040 RF.AD.T0I.Y9 IF Y9< 
X9 THEN Mel: GOTO 
1040 

1060 HEAD 1 IF 

\$</.$ THEN J-J-l: 
GOTO 1050 
1070 WRITE 1«I, ZS 
WRITE/1 ‘vJ.Y? I-IH 
J-J-l 

I hope these hint* may help 
people who are struggling 
with sort*. If the above 
programs do not run then it'■ 
because of errors tn transcrip¬ 
tion, please write if you have 
any difficulties. 

s.w 

After BASIC? 

Mtbough I program in BASH 
fairly well, 1 would like to 
consider another language 
that is more powerful than 
BASIC. Can you suggest any 
that are worthwhile trying, 
and would I find them 
difficult 

A.s you have written to 1*CW ] 
will assume that y ou only 
want languages that arc avail 

able on microcomputers. This 

l<>«- restrict you considerably, 
but it may not be a bad 
thing !»-. .him only (!»•• most 
common language* have been 
implemented on micros so 
far The main problem with 
implementing language* othei 
. H : (SI 
micr»*s i* that as the majority 
are cnmpileii they require a 
disc system tn (jive of Their 
best They also require more 
than 16K in order to support 
the compiler and operating 
system. I have assumed that 
you are only interested in 
(ugh level languages nut 
assembly language-, 

i I IN is the moat 

widely used language in the 
scientific field, [ here .in* a 
great many programs already 
written in FORTRAN and 
hence thu library should be 
available to you. saving you a 


/<*r< wifi: rheir hardware. 

will deal with himself, 
msultanci panel 

i deal of programming 
time I OKTKAN ha* well dc 
fined input output routines, 
and is universally defined, 
enabling programs to be a* 

i h ir able a-, possible 

FORTRAN is, ho mi n >t a 

i rad language, and thi* 
in man - , people s eye* it it* 
m tin f filing FORTR \N has 
many niggling limitation- th» 
make programming tedious — 
lor examplr DO loops (The 

FOR loop equivalent i will 
only Work for integer* greater 
than zero. 

i )] hi h 
main scientific language with a 
first class structured approach, 

.1 . I . I i ! i 

ALGOL-like statements, 
making tmn.luting into 
ALGOL particularly 
easy Library routines an 
i . b til e 
ni'jUen airh as 'recursion' ir« 
possible ALGOL'* main fail 
ing is the lack of defined 
input .output routine*. Both 

ALGOL and FORTRAN have 
very limited string handling 
routines. 

i ■< >Hi >1 h a bus na■ 

language 1 I . 

large amount of storage Pro¬ 
gramming in COBOL Lakes 
Home lime to master, hut ax 
this language in the world's 
most popular the reward* for 
learning it arc worthwhile 

COBOL is an English-like 
language using words rather 
thansvmbols example 
HTf’MS=2 ' t • HTINS would 
be MULTIPLY HTINS BY 
2 ' t GIVING IITTMS Note 

that COBOL is not particular 
ly appropriate to scientific 
applications 

PASCAL u u recent 
attempt to marry all the 
advantages of other language* 
and remove all their restric 
lions It is structured like 
ALGOL A* long as PASCAL 
is defined to a universal stun 
dard then it is probably one 
of the .ent languagi to learn 
It promise* to be available on 
most micro* eventually Read 
the articles in previous PC'W* 
iorn ii on PASCA1 

FOR TH is available on 
several *ystrm* (sometimes 
in a version called FIFTH) 
FORTH t* a Threaded’ 

language ideally suited to 
microcomputers as it only 
require* around ~>-6K for the 
interactive T OR l'H compiler 
FORTH require* no extra 
area lor symbol tables, user 
lay* or any other software 
FORTH is very fast certainly 
faster than any of the abovt- 
languac I llow* MM . 
bl-i i r.- ii 1 1 

enough for your application 
FORTH is ideal for compiler 
writing as well a* ‘ordinary' 
urograms All routines in 
FORTH operate using a stack 
and every lime a new 'prinn 
tive* (key word i is defined it 
can be incorporated perman¬ 
ently in the language. 
Sheridan Williams 
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AFC is the pre-eminent publication 
m the* field of mil rocomputcrs 
Whatever your area of interest in 
microcomputing be it business, 
home, educational m simply as a 
leisure pursuit \PC is your passport 
to the future. Subscribe toilas, 
and sleep soundly al night, 
safe in the knowledge that your 
personal copy of A PC w ill come 
thudding through your letterbox 
eyen month. 
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Will IBM team up with Madame Tussauds to produce 'living' replicas of our dead relatives? 
This chilling spectre of a future in which loneliness and depression are countered by 'plastic pals' 
is just one aspect of ANIMISTIC'S as proposed by Neil Frude — lecturer 
in Clincial Psychology at University College , Cardiff. 



The scene is a man alone in the evening 
in a large computer installation, over¬ 
turning teletypes, smashing equipment, 
destroying irreplaceable data tapes; he’s 
not a life time Luddite of the new school, 
but a highly-trained operator with many 
years experience in programming and 
systems operation. The frustration he 
feels when things don’t operate to plan 
it an exaggeration of the emotion which 
many people experience when faced 
with the repeated failure of a system or a 
program. Such a scene haa been realised 
a sufficient number of times, with pre¬ 
dictably disastrous consequences, for 
IBM to now be financing large-scale re¬ 
search by psychologists Into ‘user 
friendliness’ in micro-based systems 
American psychologists Karl Scbeibe 
and Margaret F.rwin left a tape-recorder 
running In a room In which subjects 
played games with a micro. The spon¬ 
taneous comments which emerged 
ranged from the affectionate to the 
downright hostile. The machine was re¬ 
ferred to as ‘it’, *you\ ‘he’ and ‘Fred 
(never as a female! and, say the experi¬ 
menters. "the use of profanity was com- 
mon". The* psychologists concluded 
that the computer is very easily cast in 
the role of another person. Adrian Hope, 
writing in Everyday Electronics des¬ 
cribed an unconventional operation 


with the Texas Instruments voice syn¬ 
thesiser ‘Speak and Spell’. To expand 
the vocabulary there is provision for an 
additional plug-in ROM. accessible by a 
'module' button on the keyboard. It 
appears that if this is pressed when a 
module is not inserted then the machine 
invents words and phra*s. “So pathetic 
is the garbled sound”, writes Hope, 
"that only the hardest heart can fail to 
feel sorry for the confused electronics 
burbling as if in final, demented death 
throes " 

Rach of these emotional and ‘per¬ 
sonal’ effects of machines and programs 
is incidental to the design of the systems 
involved. Such reactions are secondary, 
and often unwanted. If we fry to hu¬ 
manise a machine then the effects are 
far more devastating and may be very- 
easy to achieve. Take the simplest of 
‘programs’ in which there is displayed 
on a VDl the question “WHAT IS 
YOUR NAME?” with provision for a 
string variable input. The user types in 
"JOHN" and the machine, using this 
string, then prints "THANK YOU, 
JOHN. NOW LET’S HAVE SOME 
FUN!” Now no machine is likely to run 
out of memory on that program, and it 
doesn’t take a two month programming 
course to write the software, yet the 
psychological effect on the naive user is 


often profound. With appropriate skill 
l and they are the skills or the playwright 
rather than of the high-grade program 
mer> the user child or adult, is easily- 
seduced into further interaction. State¬ 
ments and reactions by the machine can 
arouv feelings of humour, affection, 
hostility, boredom, excitement and, in 
principle, the whole range of human 
emotions. 

So far there haa been relatively little 
interest in ‘humanising’ machines Per¬ 
haps those interested in recent develop¬ 
ments are more intrigued with the teen- 
noiogical potential rather than the 
human potential of new technology. 
Tilts will certainly change as machines 
increase in number and reach -further 
than the 'hard core' of technologists and 
business systems people, as micro appli¬ 
cations swamp into more and more field* 
and as the economic rewards of mass 
sales to the technically unsophisticated 
become apparent. Chips mav now be in¬ 
vading homes In the form or calculators, 
television games and watches but there 
Is a far greater potential market for pets 
iwith the lower case ‘p*). When this is 
realised, then we can expect the parallel 
development of ‘micros as calculators' 
and ‘micros as companions'. This scen¬ 
ario has no need to await future tech¬ 
nological developments but would 
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realisation of current potential together 
with a leap, or several leaps, of the ima¬ 
gination It oaada p i; 

wrights. technologists and program- 
lo cooperate to produce the viable 
companion. The prospect is both excit¬ 
ing and frightening, yet economic pres 
sure* make its realisation seem inevitable. 
The dream of every chip salesman should 
be microcircuits, warm and fur-covered, 
contentedly purring away in even old 
lady’s lap, looking up once in a while, 
speaking words of reassurance and of its 
love and need for her, and reminding 
her to take her tablets at the right time 
If such a prospect seems laughable 
then we should bear in mind some of 
the psychological factors which will 
contribute to Its becoming a fact. The 
viability of the 'intimate machine rests 
on two psychological premises, the de 
sire for and indeed the real benefits of' 
intimacy and the tendency of people to 
treat inanimate objects possessing certain 
vital features 'as if they were animals 
or people. These characteristics together 
enaire the viability, for a large number 
of potential customers, of the ‘plastic 
pal’, the ‘micro friend* 

When social scientists conduct'happi- 
new surveys' to determine the correlates 
of happiness, and when they ask people 
about the most important things in their 
lives, it emerges that the people w ho are 
most happy are those with several friends 
and social contacts, particularly very 
close ones, and that people say that they 
value most highly (ev en above wealth and 
health) their relationships with other 
people. Psychologists have provided lists 
of those factors in social contact which 
seem to be of particular value, lo help 
people and to make them happy. These 
factors, such as ‘feeling close to', 'feel¬ 
ing responsible for’ and 'feeling known 
by' the other person have been further 
analysed so that we understand some 
thing of the particular behaviours and 
interactions which foster such feel ini 
These analyses might well provide the 
psychological groundwork for any 
attempt lo simulate such actions of the 
'other person' in a machine form The 
practical benefits of intimate contact 
are undoubtedly great and we can link 
this with the fact that those without 
such regular interaction seem psycholo¬ 
gically vulnerable. Single people, the 
widowed and the divorced are at greater 
'risk' of mental breakdown, depression, 
suicide and alcoholism. 

Recent studies have indicated that 
relation hip- with pets may go at 
least some of the way towards satisfying 
the need for intimacy. The sad fact is 
that not everybody has a family 'on tap' 
there are many lonely and isolated 
people, particularly among the old. and 
there is now good evidence to suggest 
that some people gain from their cats 
and dogs, budgies and tortoises many 
of the psychological rewards which 
most of is obtain from satisfactory rela¬ 
tionships with other people. Now the 
limited behavioural repertoire of some 
of these creatures would have suggested 
that they would not be likely to prove 
satisfy mg as companions and the fact that 
they <to brings us to the next psycholo 
gical premise in our argument that 
p»*ople tend to Tend into' creatures and 
objects characteristics which are typical 
of higher forms This process has been 
labelled ‘animism’ and it has been the 



subject of considerable study by psy¬ 
chologists and anthropologists. 

In the 1940s the psychologist 
Miehotte built a contrivance by which 
two shapes were seen as coming together 
at various speeds and ‘colliding’ with 
various patterns of reaction. What 
Miehotte found was that p<-ople tended 
to interpret these visual patterns not 
only in a ‘causal’way (they saw a 'billiard 
ball effect', a ‘pushcart effect’ and so 
forth) but also a ‘human* or ‘animistic’ 
way. Thus one object might be said to 
push another one ‘deliberately’ or 
'viciously'. There was then a tendency 
,r rib • n it in 10 I m 
sion and intentionally to simple moving 
shapes In other experiment.-, short pieces 
of cartoon film have been produced, 
and once agnin it is easy to get people to 
report ‘high level’ interpretations they 
ascribe ‘animistic’ qualities to simply 
moving geometric patterns. It seems, 
too, that particular shapes often bring 
out a specific emotional response. A 
skilled cartoonist need only draw a few 
lines to create a baby rabbit or Hambi’ 
figure, which is not only easily recognis 
able but also ‘appealing’ and of course 
doll manufacturers successfully recognise 
this tendency and turn it into product 
and cash 

It's not just visual presentations thut 
produce such emotional reactions 
either. Quality of voice, the nature of 
tatementx being made, physical warmth 
and softness or rum ness may all produce 
positive emotional responses If we com¬ 
bine several such characteristics then 
the overall psychological result is greatly 
magnified. Anthropological interest in 
animism has stemmed partly from the 
view that it is a characteristic feature of 
the primitive mind' Certainly it Ik 
found most strongly in primitives and 
children, but that is not the pnd of it. 
The experiments described above indi¬ 
cate that the tendency - exist*, albeit in a 
somewhat quiescent form, in ail of us. 
\ few years ago one successful marketing 
company in the States launched the Pet 
Rock’, an executive toy, expensively- 
packaged and with instructions for care 


and feeding. The joke sold well. Scratch 
an executive, it seems, and you'll find a 
primitive. We can, however, overcome 
the sophistication which may normally 
hide the animistic tendency by matching 
it with sophisticated technology Some 
of the possibilities here are indicated in 
fictional creations which capture the 
popular imagination. There has long 
been a fascination with ‘humanoid' auto 
mata; they are mentioned in Homer's 
Iliad and they are the stock in-trade of 
much of today's science fiction, both in 
rint and on the screen. Stars such as 
2D2, llal of *2001’ and several of the 
character; of the 'Hitch-hiker's Guide to 
the Galaxy endear themselves to viewers 
and listener; by virtue of their ‘person- 
ality’. Their fascination does not lie in 
their formidable computing power but 
rather m their typically ‘human’ utter¬ 
ances and foibles. 

There are lessons to be learned from 
close examination of the characteristics 
of these popular creations. Almost all of 
t hese androids are conceived of as male, 
they are ali primarily task-oriented or 
problem-solving machines with merely 
incidental personality rather than being 
specifically contrived humanoid com¬ 
panions. and they are mechanically 
rather primitive with a surfeit of whir¬ 
ring cams and flashing lights. Some of 
their voice' are far more stilted and 
sound far more artificial than the best 
of the voice synthesisers available 
currently. In a word they are in many 
ways too ‘hard’ and would be unlikely, 
were they realised, to be immediately 
acceptable as companions. The problems 
of ‘softening’ the technology, however, 
are not difficult and are largely sur¬ 
mountable with currently available 
methods. What is needed is imagination, 
research into mass-user acceptability 
and a belief that there are likely to be 
vast social and economic pay-offs. 

Softening 
the hardware 

It's undeniable that there is a 'machine 
















barrier'. People feel initially self-con- 
str iuii «, and uncomfortable 'relating* to a 
machine. The same kind of self-con- 
sdousness Is often found when one is 
discovered talking to a cat. Yet (in pri¬ 
vate at least) some people talk to their 
oats all the time. If they overcome the 
'animal barrier* involved in treating 
animals ‘humanly’ then they can pro¬ 
bably also be seduced into treating ma¬ 
chines in the fame way. The‘human-ness’ 
of sophislicatedly programmed machines 
with appropriate" software is likely to be 
far greater than that of any animal, al 
though the harrier, it is true is likely to 
be more formidable, at least initially. 

What hardware features would the 
ideal micro companion possess? What 
should it look like, feel like and sound 
like? Presumably people would relate 
more easily to a body shape which they 
were familiar with and so a humnn or 
animal form would seem to be most ap¬ 
propriate. A soft skin or fur covering 
would feel pleasant to the touch and a 
suitable body temperature could be 
maintained. Above all. the ideal com¬ 
panion would not look like today’s 
computer, no shiny metal parts, no 
VLH or flashing lights. Facial features 
could be customised so that no two 
machines actually looked alike (com¬ 
puter controlled production would 
make this easy and cheap) and voices 
could be tailored in a similar fashion so 
that no two sounded exactly alike. The 
state of the art in voice synthesis is now 
adequate for this aspect of the produc¬ 
tion of a good companion though the 
voices produced are a bit harsh and 
school-masterly. The user would want 
less perfection, more pauses, splutters, 
repetitions, coughs and giggles. We 
would expect 5(7" of production to be 
of female voices (and we would naturally 
want to combine these with female body 
shells unless we have a consumer with 
rather particular needs) 

The possibility would exist for pro¬ 
ducing a model which not only looks 
human but which looks like a specific 
person, someone famous perhaps, or an 
absent member of the family. The psy¬ 
chological effect*, here are quite unex 
plored. Would schools keep an appro- 
priately programmed Shakespeare replica 
in the cupboard to teach English? Per¬ 
haps there would be legislation to pre¬ 
vent the simulation of a person until 
50 years after their death as in the exis¬ 
ting copyright law s. The chilling thought 
of a lonely person sitting in conversa¬ 
tion beside the fireside with a replica of 
a deceased spouse does little to assuage 
fears as to the possible social impact of 
the application of technology in the 
way we are envisaging. It may even give 
us cause to ponder the desirability of 
consciousness raising in the present 
form; yet the elements for these de¬ 
velopments are lying about us in separate 
packages and it rannot be long before 
somebody will put them together. There 
' is, after all, a lot of money to be made. 

At this stage it seemis that realistic 
locomotion is one aspect of the hard 
ware side of things which is not readily 
achievable Maybe the first generation 
j of companions will be relatively seden- 
I tary. Other body movements may Ik* 
I complex but are not difficult In prin- 
I ciple, as witnessed by the more success- 
I ful of the achievements of the automata 
makers in the 18th and 19th centuries 


ancient history' and testifies to a long- 
established desire to create realistic 
humanoids. The then ‘new technology’ 
of clock making gave rise to a great 
leap forward in the production of such 
machines in the 17th and 18th centuries 
and we can expect a similar and much 
greater impact-making leap w ith today’* 
new technologv. The problem with 
sophisticated machines of the old era 
was that they were hand-produced and 
made on a ‘oneoff basis. The mnsv 
produced automata were far simpler 
toys with very limited movements. 
Today, of course, it's possible to produce 
in quantity even the most sophisticated 
machines "with a very much extended 
repertoire of movement In St. Peters¬ 
burg In 1799 the Academy of Sciences 
offered a prize for the first machine 
which could realistically produce the 
five vowel sounds. We can imagine the 
contraptions which were produced, all 
bellows, bladders and reeds but never¬ 
theless designed and constructed with a 
great deal of care and ingenuity. If 
yesterday's automata makers had had 
the opportunity to employ today* tech 
nology then their productions would 
have been truly astonishing Thr old 
automata engineers were not content, 
however, to merely produce effective 
functional mechanisms; they took great 
pains to incorporate them into life like 
models. This made them far more awe¬ 
some and intriguing to a public which 
queued and paid to see those ‘miracles 
of the modem age*. 

Softening 
the software 

The production of attractive and real 

istic dolls provides a vehicle for the out¬ 
put and displnv of the control system* 
which are the forte of contemporary 
technology. The animistic potential of 
an appealing voice and moving body 
is fulfilled only when what the 
machine dors and toys is realistic and 
appealing, too. Already there are success¬ 
ful attempts to simulate ‘human’ con¬ 
versation, though in a limited form und 
via a VDt* and teletype, in counsel¬ 
ling and psychiatric programs such as 
Weizcnbaurr.’s ELIZA and in medical 
diagnostic programs It’s true that these 
have a very limited repertoire and gen*-r 
ally work by searching for and recogmv 
ing key terms. However, we probably 
overestimate the degree of complexity 
and the extent of the repertoire of nor¬ 
mal social conversation.Certainly people 
do a great deal of isolated term-spotting 


ana ’lining in , ana we jus aon i Know 
how sophisticated an informal conver 
sational program would have to be in 
order to be pleasurable and uwr accept 
able. Conversation with young children 
or with the senile can he difficult and 
arduous but may. nevertheless, be plea¬ 
surable. The type of errors which the 
machine w ould produce would certainly 
be somewhat different from those which 
children make, however, and it remains 
to be seen whether people’s reactions to 
these would be of the same kind. What 
is certain is that emus in social chatting 
are not of the same practical impor¬ 
tance us in task-oriented interactions*, 
they may be amuang and easily toler¬ 
ated, or perplexing and difficult to live 
with. It's likely that people would 
accommodate to the limitation* of the 
machine, as they do with young children 
and other people with low enmprehen 
sion. and alter their speech patterns so 
that they produce statements which will 
be understood. There isa natural process 
by which linguistic style is ‘shaped up' 
in accordance with the perceived effects 
of former interaction*, and of course we 
would expect the machine software to 
contain the potential for a similar 
accommodation ar.d 'learning from' the 
input style of the speaker or teletype 
u«r. 

The style of informal speech Is not. 
of course, that which we see in the type- 
- ript* of acarcftilly written play (unlev 
it’s by a playwright of the Pinter schooli 
but contains much repetition, pausing 
restatement and imprecision. Thousands 
of recordings oT 'ordinary* conversations 
have been analy^d by linguists and 
l i gubta and it's not difficult to 
produce a simulation of the style But 
such a level of analysis need not In fact 
be necessary and the probem might be 
successfully solved in a more direct 
fashion by the programmer with a good 
ear and some of the kills of the drama 
tist and by a program with the right 
degree of flexibility and randomness 
Without formal analysis a 'try it and see' 
approach would be employed 

Next we come to the 'personality' of 
the machine as implemented in the pro 
gramming. The computer simulation of 
personality has a relatively long history. 
LoehUn’s program A L DO US recognise^ 
situations, reacts 'emotionally' and in 
various versions is a decisive or hesitant 
reactor. There is also RADICAI. 
ALDOUS CONSERVATIVE ALDOUS 
and SAINT AI.DOUS We see here a 
good opportunity for the customisation 
of programs The machine should be 
basically .sympathetic and 'good' but 
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perhaps also have occasional moods of 
obstinacy or naughtiness. It should be 
predictable but not (no predictable, 
vary through the day and accommodate 
to some extent to the mood of the user 
It should be a willing chess opponent 
when required and also occasionally 
suggest a game, and take both wins and 
defeats ‘in character*. 

The initial contact between user and 
machine may well be stilted but this will 
change as intimacy develops. First en¬ 
counters are always very important and 
skilful programming would be required 
to ensure smoothness. There are. of 
course, already a number of programs 
which are designed to overcome even an 
h Utility Of a user 1 
hostile statements and swear words and 
‘give as good as they get’, attempting to 
win over the aggressive and unsympa¬ 
thetic person interacting with them. 
They* attempts to enable the machine 
to 'make friends and influence people’ 
display a good deal of the psychological 
insight and subtlety which may well be¬ 
come typical of this new area of ‘soft - 
software. 

As interaction with the user pro¬ 
gresses, the machine .nould adapt and 

settle and become more ‘at home’ and 
more *in tune*, changing from the initial 
hesitancy which characterises a first 

i i ' 

mode which is more typical of an estab¬ 
lished friend. It should build up a repre 
mentation of the user’s personal world, 
remembering his likes and dislikes, stor 
ing some information from past inter¬ 
actions and recalling aspects of their 
previous life together The user will thus 


become more predictable to the machine 
while at the same time the machine be¬ 
comes more predictable to the user. 

The practical uses of companion ma¬ 
chines are. of course, numerous They 
will ad as entertainers, comforters, 
memory-aids, calculators, teachers, 
guard-dogs and telephone answering ma¬ 
chines They will read aloud texts from 
newspaper and books, play games, make 
suggestions for meals and call a doctor 
when the u*-r is ill. They will add inter¬ 
est to life provide an opportunity for 
care and nurture nee and be an ever¬ 
present tonic against boredom and 
loneliness. 

Initial doubts about the viability of 
rr.il ‘personal contact’ between human 
and machine may he dispelled when we 
see the pleasure and apparent intimacy 
which people show with their pets, and 
attribution of personality and motive on 
the ha.Ms of the often limited and non- 
interactive behaviour of these animals. 
The evidence suggests that, despite the 
•machine barrier’, within hours, or per 
haps even minutes, of suitable man- 
machine interaction ninny of the initial 
inhibitions are readily overcome. The 
uniqueness of the ‘experienced’ machine 
which has been living with its user, the 
subtle reactiveness and personality which 
can be displayed, and the blend of pre- 
die lability and unpredictability which 
will characterise these companion sys¬ 
tems seems to offer every chance that 
they will more than adequately provide 
for many of the functions which pets, 
human acquaintances and maybe even 
intimates currently fulfil. 

We may regret that anybody could 


have use for such a ‘person substituc* yet 
it's undeniable that many people land 
for Mime functions maybe most people) 
do have spaces in their lives which a suit- 
able machine could help to fill. How the 
realisation of this current and near-future 
potential will affect the social order can 
hardly be imagined, but the effects will 
certainly be profound We know a great 
deal about human needs, we know that 
many social needs are not being fulfilled 
by many people, w e know many w ays in 
which they can he satisfied and it ^erris 
probable that some at least can be alls 
tied by silicon. Although many people 
are bound to find the idea repugnant 
and an insult to the nature of man, the 
forces of the market place will ensure 
that the necessary links are made bet 
ween existing modules and existing skill 
to soon produce the companion 
machine. The implications axe deva¬ 
stating, we should be talking about it. 
we had better be prepared. 

.1 PC anticipates that as centre emial an 
article us this ont by -Veil Frude is bound 
to provoke considerable reaction from 
readers Should this be the case there 
mas urll be the opportunity to produce 
a follouup' article , based on that res 
ponse. Of particular interest tffOi be 
(/) Contributions of short programs in 
the Animistics fold { ond maybe a price 
for 'the best’). 

(2) Anecdotes relating to personal ex¬ 
periences especially with children 

(3) Ideas on *machine softening' 

(4) Comments on the social implica¬ 
tions of what has been suggested. 
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M68000 

-MOTOROLA’S 

SWEET 

SIXTEEN 

Sews has been coming in thick and fast recently about Motorola's 
forthcoming addition to the new range of 16 bit super micros, 
the WGtiOOO But u ith something approaching a six month, wait before 
any sort of general availability, has it arrived too late? 
Nicholas Jarmany largely dodges that question and instead casts an 
appreciative eye over its capabilities. 


The Intel 8086 was the first of the 
now 1 hit micros to appear, closely 
followed by the Zilog Z8000, At the- 

moment then- i.s •.ill no physical sign of 
Motorola’s contender, so presumably 
Intel and Zilog nr.- nibbing their hands 
with glee. The only dampener for them 
is that the M68000 is almost certainly 
the most powerful of the three; in fart 
at one stage when some of the big matiu 
facturers saw the advance specifications, 
it was said that Motorola just wouldn't 
he able to make it. It now looks, how 
ever, as if the scepticism was ill-founded 
for ample devices are already spreading 
round the world. 

Internal 

Operation/Layout 

The M68000 internal structure is that of 
a 32-bit micro, making it ver> efficient 
with long word operations There are 
17 32 bit registers (apart from a 32 hit 
program counter nnd a 16-bit status 
register) comprising eight data registers 
for 8, 16 and .12 hit data and seven 
address registers. All 17 registers can be 
used ns index register, and there i:-. also 
a specific user and supervisor slack 
pointer 

There are two modes of operation, 
user and supervisor. In user mode 
certain instructions are illegal and 
areas of memory can be locked out by a 
memory management unit When in this 
mode a switch to supervisor mode 
always occurs when an interrupt, bus 
error etc is received. In .supervisor mode 
all instructions are available and the full 
status register can be accessed This 
arrangement is similar to that of the 
Z8000 

A trace mod* can be «*t in supervisor 
mode which causes a branch via a trace 
vector after execution of every instruc¬ 
tion very useful for program debug¬ 
ging! The lower 512 words of memory 
are reserved for a vector table contain 
v(n‘tnr« of whirh are 


reserved for user interrupt vectors. 

Interrupts, bus errors etc all cause 
what Motorola calls ‘exception proces¬ 
sing' , of which there arc three levels of 
priority. In order of decreasing priority, 

I Irouj 0 on tain Rai l (high< i 

Hus Error. Address Error; Group 1 — 
Traiv Interrupt, Illegal Instruction and 
Privilege Violation Group 2 (all equal 
priority) - TRAP, I'RAP\ CHK, Zero 
Divide All the exceptions r.uis* branch 
mg via the appropriate vector, except 
for certain occurrence of Hus Error 
If a Bus Error and a Halt signal are 
received simultaneously, the processor 
will re-run the current memory access 
on the negation of HALT. 

Instruction set 

There are 36 basic instruction types and 

II addressing modes, and although this 
doesn't seem like many instructions, it’s 
deceptive as there arc many variations. 
Eor example MOVE caters for loading 


data in memory etc The total number 
of useful instructions exceeds 1000' 
The addressing modes are extremely 
comprehensive and no programmer 
could tnvlnge needing more. The 
format of the instructions is astonishing 
ly -.imple and easy to use. With other 
micros you have to learn the code for 
each individual instruction — e.g. Load 
register (indexed! might be 0A and load 
register (immediate) FE Not so with 
the Mi.8000 All you need to learn are 
the numbers for the 56 basic instruc¬ 
tions and the numbers for the addrev 
sing modes. The complete instruction 
then made up of the code for the 
instruction, the data size, addressing 
mode and register number (if requiredi. 
Dead simple' 

Speed 

The speed of the IM68000 is also some 
thing to be marvelled at. It’s faster than 
the 8086, the Z8000 and the PDPll/45 
- and it can't be a lot slower than the 
PDF 11 70! It’s twice as fast M the 
Z8000 on a 16-bit multiply (35 instm. 
lion cycles compared with 70 maxi¬ 
mum). 

Omissions 

Unlike the Z8000 the Mb8000 doe not 
have on-chip refresh and multi-micro 
control It could be that Motorola does 
not want to be seen to be abandoning 
its traditional approach in favour of 
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somebody else’s. I feel, however, that 
then has been a preference towards 
getting as much computing power into 
the CPU at possible at the expense of 
other fparures that can easily be added 
on w ith a few external chip*. (Try exten¬ 
ding an instruction set with a few exter¬ 
nal chips') What Motorola has aimed at 
b producing the most powerful single 
chip CPU in the world. Possibly the plan 
has succeeded 

Hardware 

The M6H H) has definite!) been design 
ed for large systems, although a small 
system could easily be based around it. 
The processor is contained in a 64-pin 
package (long! i which is needed be< ausc 
none of the signal - are multiplexed, thus 
increasing speed and ease of use. It 
requires *5V and a single phase clock 
(up to 8MHzi. . an Internal cycle is 
defined aa two clock cycles 1250ns). 


There are 23 address lines giving 16 
Mbyte of direct addressing, indiv idual 
b> te s are accessed via the TT55 and 
l/l)8 signals \ valid address is indicated 
by AS and the ad dressed device res¬ 
ponds with DTACK (Data Transfer 
ACKnowledgc). This also act' to wretch 
memory cycles (if necessary) by not 
being negated until the memory is 
ready. Memory read, write,read-modlfy- 
write cycle lake l 5 and 0 clock cycles 
respective!) A great feature of the 
M68000 i it ability to Interface 
directly with standard M6800 peri¬ 
pherals If. at the be ginn ing of a 
memory access cycle, a Wa signal Is 
received, the processor switche s to the 

M6800 form of addressing VMA is 
taken low and E is e quiva lent to 
M BOi 2 MHz) "• 1 \ i 

derived from the addres> decoding logic 
on anv M6800 peripheral boards 
KCO to FC2 arc outputs that show 
'I p Hi: rp llv iei . 


DATA ADDRI SSIN(, MODI S 


Mode 

Generation 

Register Direct Addressing 

Data Register Direct 

Address Register Direct 

EA - Dn 

KA “ An 

Absolute Duti Addressing 

Absolute Short 

Absolute Long 

EA • (Next Word) 

EA - (N’pxt Two Words) 

- - -— 4 

Program Counter Relative Addressing 
Relative with Offset 

Relative with Index and Offset 

EA-(PC)4 d I6 

EA ■ (PC) ♦ (Xn) ♦ d 8 

Regi ter Indiret 1 \ddressing 

Register Indirect 

Postincrement Register Indirect 
Predecrement Register Indirect 

Register Indirect With Offset 

Indexed Register Indirect With Offset 

EA = (An) 

EA - (An) An • An • N 

An *-An • N, EA » (An) 

EA “ (An) * d 11, 

EA-(Ar, )+dg _ 

Immediate Data Addressing 

Immediate 
yuick Immediate 

DATA » Next WorcMs) 

Inherent Data 

Implied Addressing 

Implied Register 

EA - SR, USP, bP, PC 


NOTES 

KA Effective Address 
An Address Register 
Dn Data Register 
Xn Address or Data 
Register used as 
Index Register 
SR Status Register 
PC Program 
Counter 


dg Eight-bit Off¬ 
set (displace¬ 
ment) 

d}g Sixteen-bit 
Offset I dis 
placement» 

N 1 for Byte. 2 

f«»r Words ami 
4 for Long 
Words 


done in the CPU; iPlO to IPL2 are 
inputs devoted to interrupts. Seven 
levels of interrupt are available (level 
0 - no interrupt I, level 7 being the high 
est priority With all seven levels of 
interrupt the vector address for the 
service routine can either be supplied 
by the interrupting device — or else 
an auto vector ran be used. To my 
knowledge this is the most advanced 
form of interrupt handling available 
on a micro On reception of an inter 
rupt. an interrupt acknowledge code is 
placed on FC0-FC2 and a read cycle is 
entered with the interrupt level on the 
lower th- I f the addrm. t Tin 
processor then expects the vector 
addr ess to b e placed on the data bus 
and DTACK to be given If this does 
happen then the processor jumps to the 
location pointed to by the contents of 


INSTRUCTION SET 

Mnemonic Description 

\BCD Add I ■ -ir- 3 v itR •• rr-nd 

ADD Add 

AND logics! And 

ASL Arithmetic Shift Left 

ASK Arithmetic Shift Right 

i 

BCHG Bi t Test and Change 

BULK Bit Test and Clear 

BRA Branch Always 

BSET B:t Test and Set 

BSR Branch to Subroutine 

BTST Bit Test 

CHK Check Register Against 

Bounds 

CLR Clear Operand 

CMP Compare 

DBCC Test Cond. Decrement .in«l 

Brunch 

I) I VS Signed Divide 

D!VU Unsigned Divide 

EOR Exclusive Or 

l change R«| i 

EXT Sign Extend 

JMP Jump 

JSR Jump to Subroutine 

LEA Load Effective Address 

LINK Link Stack 

LSI. Logical Shift Left 

LSR Logical Shift Right 

MOVE Move 

MOVEM Move Multiple Registers 

MOVEP Move Peripheral Data 

MULS Signed Multiply 

MULU Unsigned Multiply 

N'BCD Negate Decim il with Extend 
I I g 

NOP No Operation 

NOT One’s Complement 

OR Logical Or 

PEA Push Effective Address 

RESET Reset External Devices 

ROL Rotate I .eft without Extend 

ROR Rotate Right without Extend 

ROXL Rolate I^eft with Extend 

ROXR Rotate Right with Extend 

RTE Return from Exception 

RTR Return and Restore 

RTS Return from Subroutine 

SBCD Subtract Decimal with 

Extend 

SCC Set Conditional 

STOP Stop 

SUB Subtract 

SWAP Sv-up Data Register Halves 

TAS Test and Set Operand 

TRAP Trap 

TRAPV Trap on Overflow 

TST Teat 




on the bus. If this doe-. not occur then 
the CPU assumes an autovector and 
jumps using the autovector correspond- 
ng to the nterrupt level 
BERROR is an input that can 
signify a nor responding device or an 
L.egal access determined by an externa: 
memory management chip The effect 
this signal has depends on certain 
ions i bed. Both the 

RESKT and the HALT ines are bi 
directional, allowing external devices to 
be reset via the reset instruction An 
internally generated halt is caused when 
% Bus Krror signal is received or two 
consecutive memory' accesses. When this 
occurs an externally generated reset is 
required to restart the CPU. This feature 
provides useful protection In the 
event of a catastrophic system failure' 

Summary 

The strong points of the M68UOO seem 
to be Its simple easy to learn instruc¬ 
tion format and its useful range of 
instructions iincluding control of both 


floating point instructions on the way, 
writing high level languages will be a 
piece of cake* This sort of instruc¬ 
tion should enable more efficient pro- 
grammmg and the introduction of many 
mainframe techniques 

Bus arbitration is also very compre¬ 
hensive allowing simple control of a 
multi-master bus. The direct interface 
to M6800 peripherals must appeal to a 
lot of people, as it will mean that most 
of their existing equipment could easily 
be used in a M68000 svstem, thus eli¬ 
minating a lot of annoying and expen¬ 
sive duplication of costs 

And yet all this extra power results 
in no extra difficulties in system design. 
More and more of the complications 
of circuit design seem to be d -appearing 
into fewer LSI and VLSI chips. 

Motorola has made it clear that it 
expert - to extend the instruction set in 
the near future, to include instructions 
like FIX and FLOAT (floating point to 
integer and vice versa); it also expects 
to bring out a 16MHz version But what 


the next few months, but at the 
moment all the chips are going to the 
big firms for evaluation not surpri¬ 
singly in view of the new competition 
in this extremely valuable market. How- 
ever, as soon as second-sources get Into 
production the supply position is bound 
to improve. I was told by one of Moto¬ 
rola’s distributors that they had achiev- 
ed 98'functional chips from the very 
first masks — an astounding achieve¬ 
ment for a chip of this complexity' 
A memory management chip is also 
mentioned in the advance spec on the 
M68000 but no one could tell me any 
thing about it. so I doubt if it can be 
appearing at all this year. But who 
cares? If you can get your hands on an 
M68000 you'll be too heavily occupied 
to think about anything else for some 
time to come! 

\fy thanks to Hauke-Cramer for helping 
to obtain information for this article 
Technical details arr hosed on data 
denied from Motorola Advanced Speci¬ 
fication Data Sheets 


stacks and queues), coupled with the about now? Small 

VARIATIONS OF INSTRUCTION TYPES 

quantities 

of the 


Instruction 



i 



Type 

Variation Description 


Type 

Variation 

Description 

ADD 

\d( 



MOVE 

Move from Status 


ADDA Add Addirn 



from SR 

Register 


ADDQ Ada Quick 



MOVE 

Move to Status 


AUDI Add Immediate 



to SR 

Register 


ADDX Add with Extend 



M Ifl 

Move to Condition 





11 CR 

Code* 

AND 

AND Logical And 



MOVE 

Move User Stack 


AND! And Immediate 



USP 

Pointer 

CMP 

CMP 'Compare 


NEC 

NEC 

Negate 


CMPA Compare Address 



NEGX 

Negate with Extend 


CMPM Compare Memory 






CMP1 Compare Immediate 


OR 

OR 

Logical Or 





ORI 

Or Immediate 

EOR 

EOK Exclusive Or 






FORI F.xcluaive Or Immediate 


SUB 

SUB 

Subtract 





SUB A 

Su tract Andress 

MOVE 

MOVE Move 



SUB I 

Subtract Immediate 


MOVEA Move address 



SUBQ 

Subtract Quick 

■ 

M >V5 v M«.v. Q It 



SITOX 

Sir-tract with Extend 

. ■■ i ■ i i — — .i 
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COMPUTER 



PRUNING BIG TREES 


Here in part three of the series, Ihvid Lei y introduces a minimax refinement known 

as the alpha-beta algorithm. 


Games with big trees 

Last month we discussed the use of the 
mlnimax method to search game trees, 
using noughts and crosses as our 
example. This is a game with sufficient 
symmetry to reduce the number of 
essentially different moves at the start 
to three the centre, a comer and the 
middle of an edge. At the second ply 
there are a total of 12 essentially dif¬ 
ferent positions, so with only seven 
spaces then remaining there will be an 
upper bound of 12 x 71 on the total 
number of terminal positions in the 
whole of the game tret*. In practice the 
total will be somewhat less than this 
figure, since a number of paths will lead 
to a win for one side or the other, or a 
druw (l.e. a position In which every ruw, 
column and diagonal has at least one 
0” and one “X in it), before all nine 
elements of the 3 x 3 array have been 
filled In order to play a perfect game 
of noughts and crosses with the crudest 
of evaluation functions, we could search 
the game tree exhaustively, using a score 
of *1 for a variation won by the pro 
gram. —1 for a variation won by the 
opponent, and 0 fur a draw 

Most interesting two-person games 
have much larger trees than thi || 
chess there are roughly one million ter¬ 
minal positions in an average t ply 
searen. in Go the figure would be ten 
IOU aiM ill <m for a 1 ply search at the 
start of the game How can we cope 
with suc h gigantic combinatorial growth 
in our game trees 9 The answer lies in a 
refinement of the minimax method 


The alpha-beta 
algorithm 

The alpha-beta algorithm owes its power 
to the argument that If u player can 
choose from a number of moves, once 
he finds one move which serves his pur 
pose he need not examine the remainder 
of the moves in that group. Let us look 
at a simple two-person game tree to 
illustrate this point (Fig 1). 


F.I.s.i 



We shall assume that a program searches 
the tree from ieft to right, and that the 
evaluation function assigns scores of 8, 
5 and 3 respectively to the terminal 
nodes P, |. P, : und Pj, If the program 
is to move from position P 0 , it first 
considers move m! and then tries to 
decide what its opponent will do from 
position P, The opponent may choose 
between scores of s and 5. and since we 
have adopted the convention that the 

opponent« target is a low score, the 
opponent will choose position P, j with 
a score of 5. 

The program now knows that if il 


it from achieving a score of more than 
5. This value of & is therefore the value 
of position P, , assuming correct play by 
the opponent, and so the value 5 is 
assigned to S,. We call this process of 
assigning values as the program back 
tracks up the tree “backing-up”. 

The vcore at S| is now backed up 
to S 0 and the program then considers 
position Pj, to determine whether it 
will prefer to play move nij or m : . It 
sees that from position P ; its opponent 
can. if he wishes, move to P : , for a 
score of 3, and since 3 is better than 5 
from the opponent’s point of view, the 
program will wish to deny its opponent 
this option and it will not, therefore, 
choose move m- It is completely irre 
levant what the scores are for the 
thousand of uin xainined brother node 
P::. P; \, Pj i oo i. btCtU* 
move m- , is already know to refute 
m : Thus the program has determined 
that m is better than m ; even though 
it has examined only 3 of the 1.002 
terminal nodes of the tree! 

Of course this particular example 
ha- been specifically designed to sell 
you the alpha-beta algorithm, and most 

game tri es do not allow us to get awav 
so lightly, but the savings achieved with 
this algorithm are certainly substantial 
enough to make alpha-beta an almost 
essential segment in any program that 
searches two person-game trees The 
alg unthm always chooses the uimc 

move that would be selected by the 
minimax algorithm, but usually in a 
fraction of the lime. 

Since alpha beta is so very important 



Figure 2 INITIALLY a • 



for includi tl ■ ooipli 

pk Fig 2) This will show how 

tin- method word, for a p|> in .' and 
will illustrate why it nas been given its 
strange name 

Initially, all non-terminal nodes at 
■ i n i tied vaiui ( 
non-terminal nodes at odd pl\ are 
hi value • * (0) As usual it 
is the program’s turn to move from the 
root p i P 0 , and the asn o 
trying to maximize the value of a. I’he 
opponent moves from positions P and 
Pj, trying to minimize the value of , 
he pi .1 i i he po 

at ply—2 (P,,, P, 3 , P ; | and P ; 3 i. try ¬ 
ing to maximized 

The tree search now proceeds a*- 
follows 


maximize u the program will this 
value of q to I. 

& Examii ’ he score ol 
than 1, so u at S. (currently 3i is loft 
no I mged since it is intended to maxi 
mi/.ca Tin. score of 11 1 then compared 
with J at S 5 , found to he lower, and 
i in led to in i 

i * if 0 at S i "i > 

ii 't i .I .n i 

(currently 8> and found 10 he lower 
Since it is intended to maxim 
program already knows that m ; is 
Inferior to m, because playing m ; is 
not con tl with maximizing a. 

i hi lean h i m iw 11 ■ i i 
seen that only five of the eight terminal 
nod* needed to be examined If vou 


in a random order. Table 1 shows, 
for various branching factors (bi. the 
numbei of terminal nodes which we 
would expect a program to examine, 
using alpha bet.! in searche of 2 and 

3-ply. 

a ill be sc 11 t a 1 i ■ ira 1 

factor increases so the proportion of 
nodes that can be Ignored thanks to the 
nipha-hett) algorithm also increases And 
as the depth of -. arch increase . the 
effect of the algorithm is again 
increased. So the bigger the tree* 
becomes, the greater will be the saving' 
u mg the alpha-beta method 

The savings become ever, more dra¬ 
matic when the branches of the 
tree are examined in an intelligent 
order. In general it is irut to viy that 
within an\ group of moves the best one 
should be examined first so that if the 
best one is not good enough we need 
no waste time r. examining ::n x-cond 
hc-'t, third best and inferior moves. If 

1 i i > 1 ■' 

the moves are examined in their optimal 
<•: lar I hi n the numbei <>f terminal 
nodes exar ined will be approximately 

2 x /~N where N is the total number of 

terminal nodes on :he tree Thus, for 
a game of chev in which the branching 
factor is typically 36, the number of 
ti m the tre 1 

a 4-ply tree Yet by ising the alpha-beta 
algorithm, if the tree is optimally I 
ordered we need examine only 2 \ 3b* 
terminal nodes before we find the be t 
move from the root of the tree, a saving 
of well over 9!* when compared wr i 
the simple minimax method. 

raking tie figure-, from New bon. s 
results quoted above, we can compare 
tin expected number of nodes rxanun 
ed with random ordering and the 
number of node examined with 


l Examine l*,, ; I he score of 8 
greater than so a at S, i is set to b. 
Thi- score is then compared with at 
S, and found to be let* than so 
this value of.? is also set to 8 In order 
tu decide whether the program might 
be willing to play m, . t in of 8 
at $| is compared with - 00 at S 0 and 
found to he greater, so a at S 0 is vet to 
8 . 


i Examine I’,, : . The score of 7 is leas 
than a »t S , which now H and since 
it ih intended to maximize o, the value 
of o at S,, is not adjusted, and 
therefore the value of 0 at S, m h.r 
of o at S also remain unchanged 

3 Examine P t; t I he score of 9 is 

II • 0 .1 12 if 

9. This score is then compared with / 
at S, and found to be greater, and nice 
it is intended to minimize the program 
an reject move m, ; . knowing that it:, 
opponent can do better with move 

4 The left hand side of the tree has 

now been examined and the search 
proceeds to the comparison of the best 
score ac hieved so far 8) with whatever 
can be reached, assuming best play by 
both sides, if the program should 
choose .Ti, . 1 his part of H e search com¬ 
mences with an examination of P 2 ,, 
which is found to have a score of S Thu 
is compared with a at S 2: and found to 
be greater, and tded to 


in i to • r ■ • le didt> if ■ i; 

oi iractical mean Ignin 

different sets of values to positions 
?'.i; P;; i and Pj :; and vou will 
always find that 'he program prefers 
move nil ' " move rn ■ 

How powerful is the 
alpha-beta algorithm? 

n pail few y< 

considerable research into the question 
«if just how lug are the savings achieved 
using this algorithm rather than simple 
minimax A full discussion of the theo- 
tii 'I ■■ 1 res ■ of this 
i i ope of 

this series, but the studious reader will 
i nd thb wort wi II do un mil I li ! hi 
bibliographic reference found at the 
n i. i o i art ■ i follow 
is h summary of the most important 
results, and a brief discussion "f their 
significance. 

Monroe Newborn lias Investigated 
the power of the alpha-beta algorithm 
when searching game tree: in which the 


optimal ordering (Table 2i. 

I hope that the rea ei i 1 
vinced that for all two-person came trees. 

e» .. est of the *1 ilpl i 

beta is a must The most important 
implication of these results is that 

if it is at all possible, you should gene- 

I I IM 111.! 

any group or family in such a way as 
to mke maximum advantage of the sav 
ings that can be achieved, and this 
means ordering the >eurch in some wav 
We shall discuss various techniques for 
sp< • din.: up the alpha beta .can li u 
our next month’s article, but one 
obvious method can be mentioned here. 
First, generate ail the moves at the root 
of the ton*. ni| m ? etc., and evalu¬ 
ate the resulting positions with the 
evaluation function Sort the moves 
so that the move with the highest score 
will be examined first, then the move 
with the next highest, and so on 

Nox: look at the first position on the 

I - i e .i 1 . ■ - < 

These .ire assigned scores using the 
evaluation function and they are then 
sorted, (Ins time with the lowest icored 


fable 1 


2 ply nearcli _]_ 3-ply search 


b _ 

total terminal nodes 

expectation 

total terminal nodes 

expectation 

2 

4 

• 7 

8 

c A 

4 

16 

12.14 

64 

40.11 

- 

64 

38.65 

512 

220.37 

1G 

256 

122 11 

4096 

1214 45 






| Table 2 

b 

2-ply -'arch 

3-ply -march 

ranch -V 

optimal* 

random 

optimal* 

5- 

3.67 

3 

6.84 

5.66 

k 

12.14 

7 

40.11 

15 

H 

38.65 

15 

220.37 

44.248 

16 

122.11 

31 

1.4 

127 


position coming a: the top of the list 
and iht* highest scored position at the 
bottom iThis is because the program's 
opponent is trying to minimize the 

score, t 

This process is repeated all the wu\ 
down the tree excel 1 r the '-rminal 
1 u • 

searching the tree with the alpha beta 
algorithm the tree will be found to be 
much nearer an optimally sorted tree 
than if this process had not been 
applied Hne disadvantage of thi» 
tel hod 1 - U tire* u 

rp memory all 

nodes to ein !i node on the principal 
variation, apart from the terminal 
nodes. So in a earth of a chess tree, 
with 36 moves at each node, this 
method would require us to keep in 
memory 

a the root nude 

b 36 nodes at each level of look-ahead 
apart from tin terminal node. 

In order to combat this problem we 
n 1 Lrcmelj 01 u 

method of representing a position, but 
I 1 1 'ii lowii 

down of the search process while each 
position is unravelled or created, much 
of the effect of the fast alpha-beta 
algorithm will be lost Such problems 
require careful thought and it ;s often 
neccs.arv to experiment l>*-for»- the bev 
balance is achieved between representa¬ 
tion and optimality of search. 

Other useful techniques for exami¬ 
ning the moves in a sensible order can 
often be found by thinking a little 
about the nature of the game. I^t us 


•The approximation I*«’S referred to above 
U mad* tlichllv mot* accurate hy aubtrartinc 
I Tilt* It not important for vrrv larce tree* 


consider once again the game of noughts 
and crosses. The elements of the 3 x 3 
array might be numbered as in the 
following diagram: 

1 2 3 

4 5 6 

7 8 9 

A simple way to generate all the legal 
moves from any position is to look at 
the elements, starting with 1 and work 
Ing up to 9. and putting any empty 
, M in t. Bu II 1 b 

knowledge of the strategy- of the game 
w.- can speed up the search proci 
looking firs', at element 5. then i. i. 
7 and 9. and fin* 

This method of move generation takes 
no longer than 1, 2. 3.1, .9, yet it 

enables the aloha-beta algorithm to 
examine the moves in a more ^nsibic 
order, therein taking us closer to 3n 

1 I 

Next month we shall examine a 
flow-chart for the alpha heta algorithm 
and look at further ideas for speeding 
up the search process. 


nut it hu been door here lor tbr uKi- of 
accuracy. 


Task for the month 

Write a program to play noughts 
and crones, taxing a«hai 
trj and employing the alpha-hota 
ei he w 'i*■ 1 

tree using '~e primitive evaluation func 
ti 11 1 ■' 1 

the program. -1 a win for the opponent 
and 0 a draw). 

Test the program ia) w hen the moves 
art- generated in a random order; and (M 
when the moves are generated in the 

1 1 1 ‘-I 

I’he result- should indicate a useful 
iriiprm-i:u iil with ordered search over 
random, search. 
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OHIO SCIENTIFIC COMPUTERS 
HARDWARE: 

1 MEMORY EXPANSION BOARD. 8K 
Th# Double sided Plated through me 
Hoard hat 8K ol wired toe salt with drive* 
and butter I.C.s and RF. filter* Ada 
2114’t at you require RAM KIT $120.00 
Fully auemb-ud and tested, extra $ 15.00 
7 4K RAM Memory Expansion Chips, 

2114, 450nS.$ 52.00 

3 R F Modulator. 5 to 9 Volt, all 
channels.S 19.95 

4. SUPERBOARD II Covor/VOU 

Stand. . $ 18.95 

5. SUPERBOARD II COMPUTER 

8K ROM. 4K RAM $389 00 

6. CHALLENGE C1P COMPUTER 

8K ROM. 4K RAM .. $489 00 

7 CHALLENGER C4P COMPUTER. 
Sound/Colour NTSC Colour $946 20 

Available toon - P A L conversions 
for.$80 00 


SOFTWARE; 

We icijrol I’RiCf HISI due to shipping 
co*u All previous '541 a<tvert,s«d Cassette 
Software, up to $2.00 Instruction* (14 sets), 
are tilll the seme price. Ol Is now replaced 
by a-i updated, and nn-arqed Cl *r $7 95 

NEW PROGRAMMES 
tor OHIO SOFTWARE 


UTILITIES 

U 1b Disassembler 4K $1095 

U 16 Filename, for cassettes S 8 95 

U 17 Trace $1295 

U 18 Packer - (K saver). . . SI4.95 

U 19 Cursor C7/4 $13 95 

INSTRUCTIONS 

1.11. D wasscmbied ROM, *vth 

Comments .$12 95 

I 12. 32x04 Character Display. . $1295 
I 13. Wo 6502 Word Protestor 

Book.$ 3 95 

I 14. D tsassemb ed ROM. win 
Inbuilt References.$13 95 

1.15. Sound -S li/CIP . $6 95 

1.16. G T Conversion. X2 $2 95 

1.17. Saving Data on Tape $6 95 

I 18 CIP Tape Control . S 6 95 

1.19. CIP Beeper.$ 5 95 

1.20. CIP/Base 2 Printer , S 6 95 

1.21. Morse Code Converter and 

Tape SI6 95 

1 22. 32x64 Character Supplement to 
112. 100% hardware Method . $4 95 


BUSINESS; 

B 4 Savings and Loan Peckitqr* $14.95 
0.2. F ashboerd, your advert $10 96 

GAMES 

G.25 Alien invaders (Like Space 
Invaders) . .... $ 8.95 

G.26 Orbital Lands-. $1195 

G 27 Escape from Mars, 2 tapes $18 95 
G 28 Death Sh,p. 2 tapes . $18 95 
G.29 Startrek ... . S 7 95 
G 30 Air Sea Battle . $8 95 

BOOKS/MAGAZINES/CATALOGUE 

T I The First Book of OSI . $19 96 

T.2. Aarcvark Jo urn a (6 issue: . $12.95 
T 1 Basic Handbook, Dev-d 1 an $15 96 
T 4 Personal Comput.ng Vontnly $ 1.95 
C 1. Catalogue describes all soft¬ 
ware and hints and tree progs S 2.95 

Postage 

lor 2 SI.00 3 - 6 Si .50 

6-9 $2 00 10 or mom $7 50 

All prices are *uS ect to change without 
notice. 

AH prices INCLU0E Se es Tax 

Mora new lines ol software available 

enoulre 

MAIL ORDLH: Check or Bankcard 
Looky Video PO Box 347, Richmond. 
3121 Victor a 

Shop; 418 Bridpf Road, R chmond. Phom- 

(031 479 5674 


bonRcnrd 


wl c oma nara 








PLOTTING IN 
THREE DIMENSIONS 



Malcolm Banthorpc offers a simple program for evolving three dimensional representations of 
trigonometrical and other functions on any computer which can plot graphics to a reasonable degree of 
resolution. The program listing shown is written for an 1 7T 2020, but can be used on many 

other computers with very little modification. 


The program originally evolved out of 
an investigation into possible means of 
representing three dimensional curved 
surfaces on a VDU. A wide variety of 
functions can be plotted as long as their 
range of values is restricted, as descibed 
later The results are frequently surpris¬ 
ing (at least to a nonmatneinetioian like 
me), sometimes beautiful (having an 
almost organic form) and nearly always 
interesting. 

To understand how the program 
works, imagine a disc (Fig 1) crossed by 
a series of parallel chords. If the disc is 
viewed obliquely it can be represented 
in two dimensions by an ellipse (Fig. 2). 
The vertical displacement f of point P 
from the chord AH is a function of the 
distance r of the point Q (which lies on 
AB> from the centre of the disc. Now (if 
you’re still with me), imagine a series of 
such points plotted along each chord, f 
always being a function of r. e.g. f - sin 
(r). 1 he result would be a family of over¬ 
lapping curves. The program determines 
whether or not each point would be 
visible if we were actually viewing a 
three dimensional surface Keference to 
the photographs should help to clarify 
how this actually works out in practice. 
As you can see. the program uses a 
senes of curves parallel to the frontniost 
half of the circumference of the disc 
rather than a senes of chords This sim 
plifies the programming and gives an 
arguably better display. 

If you’ve been able to follow the ex¬ 
planation so far, the program listing 


should be more or less self-explanatory. 
The function to be plotted is written as 
line 80 and can be changed as required. 
Line 75 ensures that R will always lie 


somewhere in the range 0 to 1. Care 
should be taken so that F will evaluate 
within the range -1 to 1 as R varies from 
Oto 1. 

Notes for use on 
other computers 

The program has been written as far as 
possible in 'standard' HASIC. The only 

R jssiblv unfamiliar terms are as follows- 
GR sets high resolution graphics mode 
HOME clears the four line text area of 
the screen 

HCOLOR - 3 sets the plotting colour to 
white 

VTAB (24): List 80 prints the function 
being plotted, at the bottom of the 
screen. (This may be omitted, parti- 




















cularly if resolution is limited,so that 
the whole screen ran be used for 

E lotting.) 

OT is equivalent lo PLOT or SET in 
other versions of BASIC. On computers 
lacking such a function, it will be notes 
sary to write a routine to POKE a char¬ 
acter to the appropriate screen location. 

H and V in line 10 must be set to the 
horizontal and vertical resolutions of 
the system. Hence to run the program 
on an Apple II the only modification 
required is to set H to 27$ in line 10. 

As mentioned earlier, the program 
can run on many different computers 
but obviously the higher the resolution 
of the graphics, the better the display. A 
IKS-80 should give worthwhile result' 
and tests with ITI ’s low resolution mode 
(•10 x 40) have indicated that PET should 
also be suitable for experimentation 
particularly If u ‘double density’ (HO x 
50) routine can be employed. On lower 
resolution systems best results will be 
obtained plotting simple curve func¬ 
tions. 

Line 105 assumes that the point 
with coordinates 0,0 is at the top left 
hand comer of the screen. If, as on 
some systems, it is at the bottom left 
hand comer then line 105 should be 
changed to; 

105 M - V: V - Y1 ♦ V 
Thus will prevent the image from being 
•upside down’. Howevar, as the surface 
displayed haa no objective reality out¬ 
side the computer, the question of just 
which side should be ‘up’ is open to 
debate. Have fan... and I’d be inter¬ 
ested to «»<• the results of any further 
’xperimentation 



• 1 REM THREE DIMENSIONAL PLOTTER 

2 REM COPYRIGHT MALCOLM BANTHORPE 1980 

• It REM 

10 HGR: HOME: HCOLOR - 3: H - 359: V - 159 

• 20 VTAB(24): LIST SO 

30 XI - H / 2: X2-X1 * XI: Y1 - V / 2: Y2 - V / 4 
40 FOR X - 0 TO XI 

• 50 X4 - X • X: M - -Y1 

I 60 \ ■ SQR ( X2 — X4) 

• 70 FOR I - -A TO A STEP V I 10 
75 R - SQR ( X4 ♦ I • 1 W XI 

• 80 F - ( K - 1 ) • SLN ( R • 12 ) 

90 Y - I / 5 ♦ F • Y2 

• 100 IF Y <-M THEN 120 
105 M-Y:Y-Y1 Y 

• 110 HPLOT XI — X, Y; HP LOT XI ♦ X, Y 
120 NEXT I: NEXT X 

• 130 END 


MONITOR FUEL CONSUMPTION 


CONSTANTLY 

with the ZEMCO 28, the 
latest on-board computer 
from the manufacturers of 
the CompuCruise. 

A true, programmable computer, calibrated to 
your vehicle, giving information on fuel usage, 
fuel remaining, time and distance to go until 
empty, time on trip, distance travelled and fuel 
used on trip, and more. Easy, push button oper¬ 
ation. quick, simple installation. 



For furthor information on tha ZEMCO 
range of on-board computers, and tha 
name of your nearest dealer, call or write 
to: 


To Artriop* Engineering Pty. Ltd 
P 0 Bok No 271 
MILSOfIS POINT, NSW ?061 

YES. send rr>* fur*he» informal.on on 

Mv mm* i* . . . . . . . , , 


□ CompuCru sa 
1 Zamco 28 


ANTELOPE ENGINEERING 
PTY. LTD., 

68 Alfred Street Mi bon. Pom NSW 2061 
Phone (02) 929 4033 Telex 24432 


L 


9nO I l'»* St 


Poti Code 


Do it today, for mora information at your 
I figprtips than you have over had before 
























THE VERSATILE ONE 


COMMODORE BUSINESS SYSTEMS WITH THE ANSWER TO YOUR PROBLEM. 

DEBTORS 
STOCK CONTROL 

INTEGRATED DEBTORS / STOCK CONTROL 
COST ESTIMATION 

GENERAL / CREDITOR / DEBTOR LEDGER 

WORD PROCESSING 

PRICE LISTS 

RANDOM SORT 

PLANNING 

REAL ESTATE RENT ROLE 

FOR SYSTEM DESIGN AT A REALISTIC PRICE CONTACT 


THE COMMODORE COMPUTER CENTRE 




welcome here 


VirnOCOMPi ’PR 5 VSTVS O'SlGNIHS 


B.S. MICROCOMP, 

4th floor, 

561 Bourke Street, 
MELBOURNE, 3000. 

Tel: 614 1433 /614 1551 



THE PROFESSIONAL’S CHOICE 


COMPUCOLOR II 


MICROLINE 80 



SPECIFICATIONS 

- 80 cpi 9 x 7 lot matrix 
Program tele table *ont» 

- Graphics 

80 132 column panting 
200.000,OOt ch. r «u u»e 

- tu 96 C" ASC I iat 


SPECIFICATIONS 

meg's! Mm D %k O' vo Star-card 
Colo* Graphic* on 1 28 ■ 120 grid 
Extended DiS* fiatic 

* IgM nlo -•» < mgi U '<<3 end oat> r 'undl 
UP to 32 K l» u*#( it emory 
8080 awainolo' available 


APPLICATIONS 

Id . atii Program ned earning 

Sma accounting or Uinineil lyllan n 
Prote** O' control L nctiont 
A 'TVj 1 t i la o* OC’ tt available 


DEALER 

ENQUIRIES 

WELCOME 


ANDERSON DIGITAL EQUIPMENT PTY. LTD. 

THE* LIABLE ALTERNATIVE 

P.O. Box 322 . MT WAVE RLE V. VIC. AUST. 3149 Pt>or»e (031 543 2077 . P.O. Box 341 . Thornlergti. NJ W. AUST 2120 
Phone (021 848 8533 Adelaide 79 9211 . Perth 325 5722 . Hobart: 34 4522 . Brisbane 350 2611 . Oarw«n: 81 5760 . 
Canberra 58 1811 . Newcastle 69 1626 . AiburyWodonge ( 062 ) 2761 . BernaweMtie 129 N. 2 . Weii.ngion 693 007 . 

Ai.rirl.iwl- R 7 ARTfl Phnnrhurch 70 6)10 Now Guinea LM: 47 3924 . 










10PART 
PASCAL 
SERIES 

THE COMPLETE 
PASCAL 

BY SUE EISENBACH AND CHRIS SADLER 


CHAPTER 3 CONTROL STRUCTURES: 

1. LOOPS 

In the lust chapter, the procedure was presented as a means of performing the repetitive tasks so often 
required in computer programming. Thus program WALKING executed in "steps" 

LEFT and HI GUT alternately by successive calls to the procedures of those names Some programs 
however have to repeat'their procedures a large number of times, the precise figure often 
depending on conditions arising uithin the data or during the calculation, and hence not known in 
advance. In order to deal with these requirements, a programming device known as 

the loop exists in almost all languages. 


The function of the loop is to cause the 
execution ot certain lines of code (tin- 
body) a certain number of times. Dif¬ 
ferent types of loop may be distingui 
shod by the way in which they decide 
how many repetitions tor itcratiuntj 
are required The process of deciding 
whether to repeat the body of the loop 
one more time or to continue with the 
rest of the program is called a test 
Every loop therefore consists of a body 
and a test und is known as a control 
afru :ture because it causes the program 
control or flow to differ from the 
normal sequential execution of pro¬ 
gram statements 

The most elementary type of loop 
is designed to execute the body a pre 
defined number ot times. This opera¬ 
tion is controlled by an explicit 
counter variable and the test consists 
of comparing the value of the counter 
with the known finishing value. Depend¬ 
ing on the outcome of the test, the 
counter is incremented lor sometimes 
decremented) and the body is repeated, 
or else program control passes to the 
code immediately beyond the loop 

In BASIC this structure is known as 
a FOR NEXT loop and P \S( AL has an 
equivalent called the FOK-DO loop. In 
addition. PASCAL has two loops for 
executing the body an unknown (or at 
least uncaleuluted) number of times 
Here the test will depend on conditions 
arising within the body and a counter, 
if used at all. is not an explicit part of 
thi loop In the WHILE DO loop, the 
test is made before the body is com- 
menred whereas in the REPEAT-l'NTII 
loop, the test comes right at the end of 
the body In the next few sections each 
of the above will be described, defined 
and exemplified m programs 

The body of a loop consists of either 
i !• BUtetvmtl non expanded t<> 
include the compound statement, as 
in the syntax diagram in Box 1) or in 


When laying out a program it is normal 
to indent the code between every 
BEGIN'-END pair. When the body of a 
loop does not contain a BEGIN-END 
pair, however, by convention it is 
indented anyway, to emphasize that it 
is controlled within a loop. 

The FOR-DO Loop 

Program ROLLOVER in Box 2 illustra¬ 
tes a FOR DO loop in a fairly typical 


context. Procedure RESTOFVERSE 
contains the parts of the song which are 
repeated in each verse. The loop, set up 
in line 11 ensure, that tile part that 
changes (CROWDS) is correct for each 
verse. Phis requires the special 
DOWN TO reserved word to make the 
counter work backwards Lines 13 and 

14 actually produce each verse and line 

15 sends the program control back to 
line 11 for the next verse and so on. 
Line 16 finishes off the song. Lines 12 


variable 


expression 



ENHANCED STATEMENT 

► -(begin* 


statement 

-o—* 




COMPOUND STATEMENT 
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to 15 provide an example of a com¬ 
pound statement. Finally, note 
PASCAL'S solution to the oroblem of 
printing a mark Since tne quote i’) 
is the text delimiter, the PASCAL 
npfler learche n ■ i 

enclosing text. Two adjacent quotes 
will indicate that the text is not to be 
terminated but rather that a single 
quote is requin-d for output 

The syntax diagram in Box 3 shows 
the precis structure of the FOR-DO 
loop. I he different components appear 
as: 

FOR (tes: i DO i body) 
i inter I riablf (n t .i REAL) 
and must therefore, like any other vari¬ 
able*. he declared * xplieitly in the dc 
claration part. The starting and finishing 
expressions must be integer expressions. 
Because these expressions arc evaluated 
i I. i i i iUmtUui 

during each iteration, there is no loss 
of el rick ■■ ng u i 
expn nmoiis if required. 

The counter increases or de< reaves 
i depend mg on whether TO or 
DQWNTO. respectively is usedi by l 
on each iteration. The restriction of tne 
•tep i e creates a loop-test requiring 
a minimal number of machine-code 
i ru tions If a different dap ilzi | 
required, a “dummy" counter can be 
within the body «>f the 
loop, out on no account should the 
valui ■ ini on ei m, ed 
inside the loop (for obvious reasons). 
The FOR-DO loop test will dlscon 
tinue the loop when the value of the 
i vi beyoi 

value in ir.e indicated direction), lhis 

• ii' i • 1 i -I 

cuted the correct number of times, but 
also, if the counter is i tly ie! p 
to move away from the finishing value, 
the body of the loop will be skipped 
over entirely. 

When the loop has finished the 
counter variable loses any value it had 


is included in PASCAL as a safety mea¬ 
sure to guard against the tendency of 
some programmers to re-use a loop 
counter at a later stage of the program 
without assigning a new value to it 

EXERCISE: 

Write a program to print out lh* song 
‘Ten Green Bottles''. 

The Generalized Loop 

Circumstances can often arise in pre 
gramming where the use of a fixed- 
limi: FOR-DO loop is loo restrictive 
to allow for a fluent program style As 
an example cor ider the probk n of 
entering a list of numbers from a kev • 
board into a program If you don’t want 
to count how many numbers there are 
before you start, you need to have a 
way of telling the program when the 
is come to an end. This is usually 
done with a “rogue” value — a number 
which co.ildn'L possible be a part of tin 
list (eg -99991. When the program 
detects the rogue value, this is an iruii 
cation that the input list is complete 
and further processing can continue 

It would be nice to piace the iterti- 
by item reading of such a lisl In a loop, 
but if the length of the list is unknown, 
hen I • 

FOR-DO loop leads to awkward and 
error prone code Hecau <• circumsta 
cos such as this arise quite frequently. 

I >n i loop 

form. 

. . r listinguishing fi aturt ol 1 1 • 
generalized loop lies in the nature of its 
test, ti i tend) 
of a counter, the test cheiks the validity 
i pn ii 

ably) affected by the body of the .oop. 

ionahip holds i i 

of action is taken and when events 
within the loop mu* the relationship 
to change, a different course of action 
is embarked upon. Quit* dearly, only 
two possibilities exist the relationship 


raise), auen a reiauonsnip is called a 
Boolean expression after the English 
mathemaiinun George Boole who first 
studied the algebra of .such expressions. 

The syntax diagram in Box 1 fully 
defines the boolean expression. Note 
that <> stands for “is not equul to" 
Consider a boolean expression like 
\=B This expresses the relationship 
“A is equal to b" and the - is known 
as a relational operator as are all the 
other symbols shown in box A ( om* 
pare lhis with the assignment state¬ 
ment A -B which reads "A *»ecomes 
equal to B”. Here :*■ is an assignment 
operator and it is this distinction 
which enables one to w rite X:**X+1 in a 
program where it would make no sense 
as an equation 

RASCAL provides two versions of 
the generalized loop. In the first, the 
WHILE-DO loop, the test Ls made 
be fort' the body is commenced, and 
iteration occurs a lung as the boolean 
expression is true If the expression is 
false when the program first encount¬ 
ers the loop, the entire loop will be 
skipped. The syntax diagram in box 5 
defines a WHILE-DO loop. As with 

I ' ' ' ' M I . I ■ 

statement. generally compound 

The program in Box tj illustrates the 
use of a WHILE-DO loop, which runs 
from lines 10 to i 

the test and the rest comprising the 
body While this is not a very practical 
sort of guessing game, it does show the 
unlimited nature of the loop vs iich will 
go on asking for new guesses until the 
■ ht numbe nsup.li 
major danger of tne generalized loop — 
..jppose the test never fails? The pro 
gram will stay in the loop forever. For 

I l. I . uppma I I 

while < IREC1 i . ere 

REAL instead "f INTEGER, and 
CORRECT became :i .'9999 (as often 
happens) Any Integer value guc .sed 
could never pass the test. This can 
happen quit* easily especially when 
cealing with tne mathematical functions 
..II, . i r* ll ill r. 

ted. Consequently, it is good program 
ming practice to duck explicitly for 
realisable loop tests. 

Examples <•! mathemati<al fun< i 
appear in line 6. SQRT(A is a REAL 
valu«- representing ‘ A while TRIJNCi Ii) 
is the largest integer less than B (wnen 
Ii is positive) In line (< tin above func¬ 
tions are nested so that CORRECT is 

I I. I.I-.'C -I [II I 

Ii -- than rARGET A list of 

all mathematical or standard functions 
available in PASCAL appears in the 
Umk-Up Table at the end of this 
chapter. 

The econd generalized loop in 

i tsi -i u u i 

loop defined in Box 7 The lest comes 
at the end of the body and iteration 
ci as long i tion is false. 

PASCAL has two complementary loops 
to allow fora fluent programming style, 
sometime* it will seem more natural 
to um" a Willi.E DO loop and sometimes 
a REPEAT-UNTIL will suggest itself. In 
the latter > ase however the body will be 
executed al least once, whatever slate 
th© Boolean expression i n 
the !er>i comes after the body. Program 
ANOTIIERGO in Box H illustrates the 
use of a REPEAT-UNTIL loop running 
from lines 22 to 2(i Line 2ti ontaim. 
the test ar.d the bodv lies above it. 







GH m PRICE BREAKTHROUGH • PRICE BREAKTHRl 

3M SCOTCH 51/4" 
OR 8" DISKETTES 

500 $4-50 each 

100 $5-50 each 

10 $ 6-00 each 

'SUPPLIED IN SOFT CARTONS. FOR PLASTIC LIBRARY CASES ADD 0.40c EACH. 

DON’T RISK VOUR DATA 
USE THE D£ST/ 

MAIL ORDER ONLY - CASH WITH ORDER - 
SCHOOL OR GOVT. DEPT ACCOUNTS O.K. - 
ADD $5.00 PER ORDER FOR REGISTERED 
DELIVERY. 










ATTENTION 

PROGRAMMERS 
MANUFACTURERS 
INVENTORS 

MY NAME IS 
PETER DE FOREST 

AND MY COMPANY 

DEFOREST SOFTWARE 

URGENTLY REQUIRES 
GOOD PRODUCTS/PROGRAMMES FOR THE 
MICROCOMPUTER INDUSTRY. THIS INDUSTRY, 
WITH ONE OF THE HIGHEST GROWTH RATES 
IS SORELY LACKING IN GOOD LOCALLY 
WRITTEN SOFTWARE AND INNOVATIVE LO¬ 
CALLY M A NUFACTURED HARDWARE. 


LET DEFOREST SOFTWARE 
MARKET YOUR PRODUCT! 

YOU CAN RING ME ON 

(03) 877 6946 OR (03) 878 9276 

OR SUBMIT YOUR PROGRAMMES OR IDEAS 

TOME AT 

26 STATION STREET, NUNAWADING 

STRICT CONFIDENCE IS ASSURED. 
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New OOS 80 - The latert and gmataal from Apparat. variable 
length (laid* lo 4K. ml* and match dnve* on 1 cable. 
18 to 80 track. Security boot and much more . . .8149.50 

New DOS Plu* - A vary powerful dnk operating ryttam. too 
many faaturaa to lift. Sand 0.50c for review* and Inform¬ 
ation .40 track 8110.00 

96 track 899.00 

Now DOS - A scaled doom version of the above 

40 track 859.00 
3S track 849.00 

Cdrtor Aaombirr Plus - Microsoft - Vary powerful complete 
with 0a bugger... 834 00 

Bask Compiler - Create fast Z80 code your bask program* 

820X00 

Level 3 Beak - Get aM the advantage* of dkk bake pfut 
many extrt features (dnk or cassette I.. SS2.00 

Assembly Language Package - Microsoft.8102.00 

Fortran - Microsoft - Fully wmpiub's with T HS DOS 

810X00 

Packer - Comes with 18K. 32K & 48K vsn-ons; peril apt the 
best program written In 1979, remove ram* & spaces, 
renumber, move and more - Dak add 85.00. 

830.00 

Clone 2 - Cop«e< system or data tapes, make backups of your 
valuable programs. .818.00 

Print to l~ Print - No Printer? Simply use this program to 
change all L. Prints to Puna or vke wane, other feature*. 

810.00 

System Sever* - FLEX! and T DISK put your favorite M/l 
tape to disk or make back-ups of system tapes. 

824.00 

Utility 1 & 2 — from Instant Software — 2 tapes 

each $10 00 

EDUCATION 

SBT - Structure Basic Translator - write baric In a structured 
format .disk $23 00 

Teacher - Croats your own tents store on data fila 

812.60 

French/Italian/German — Each on dnk, very powerful language 
CAI program. /.V. each $23 00 


HARDWARE 

Speed up now up to 100* tarter. Make your machine the fast¬ 
est on the block.. . $35.00 

Reverse Video - Ghret ensp black on whoa.831.00 

Light pern.. . Assembled 8819.00 

Kit 814.00 

Flow Chart Pads.2 Pads $830 

5 Pads $37 50 

Giant Video Dnptay Pads.6 Pads 83730 

House brand 6X Dnhettee.10 for $40 00 

Blank Computer Caaseties . . .8 for 89.00 

10 for $1600 

Green Screen for TRS40 1/»' »!«, glen .. .. 935.00 

Oats Separator* (not one shot) . .. . $46.00 

Pine line graphics & lower case modification kit ... . .8150.00 


OTHER PROGRAMS 

The Electric Paintbrush - A graphics lenpiaga. vary power¬ 
ful..$21.00 

Stimulating Simulations - bom Personal Software. , . $21.00 

General Mathematics ..81230 

CCA DMS - Date Baee rep. 32K.. Dkk 896 00 

MU MATH from MICROSOFT - a fantastic mathematic 

program. Disk $77.00 

Anmuth Finder Amateur Radio gives beam heading, cell 
signs & d<stanc* for 100's of countries screen or printer 

814 00 

i Package — Instant Software. $10.00 

i Tutor . . J.812.00 

Opera by Acorn - got to ba heard to ba behaved.... $16.00 

Engineer* — Beam Anefyri* Progr a m. $25.00 

Common basic programs (matches Osborne book) . . . $17.50 
Adventure 9 (Ghost Town).816.00 


NEW - ASSEMBLY LANGUAGE INSTRUCTION 
COURSE - AUDIO CASSETTES, PROGRAM 
CASSETTE AND REFERENCE BOOK. 

Learn Assembly Language the easy way. This course guides you smoothly through the complexity 
of Assembly Language without difficulty.$70.00 


AUSTRALIAN PROGRAM OF THE MONTH 

Written by Paul Bemwll for Do Forest Software 


DISK MASTER 

: 

END DISK CONFUSION, THIS PROGRAM:- 

• Automatically reads disk name and directory 

• Fast machine language sort 


• Automatically renames disk on request 

• Output to screen or printer 


• Shows system files 

• Only requires 1 drive 


• Shows free granules 

• Works with any DOS 


• Stores directory within basic program If system 

• No more lost files 


crashes, recover with BASIC* 



A MUST FOR ANYONE WITH DISKS 


ONLY S24.95 


32K or 48K 


















































BUSINESS NEWS 


Microcomputers like the TRS-80 are really elegant 
pieces of hardware. The price is deceiving. Given the right 
programs, they can jump through hoops 

But finding the right program isn't all that easy. You can 
flip through pages of any magazine and find many ads for 
TRS-80 programs. Granted a good many of them are for 
fun and games, but you can still find quite a few offering 
business programs. 

They aren't like these though. 

Three of these are the genuine Osborne &'Associates sys¬ 
tems. originally dosignod for the S30.000 Wang computer. 
With a few minor modifications on them, they now work 
on a $4,000 TRS-80. 

Haras what's on each disk: 

THE ON-LINE. INTERACTIVE 0S80RNE PROGRAMS 

Accounts Payable: an nvo.ce linked system mat can calculate 
and print cheoue*. maka repona and link fully to the gerwreJ ladaar. 
Accounts Racaiveabla: also invoice-linked, It can keep track of 
billed an unbilled invoices, open and closed items and agios It can 
print a statement end link to the general ledger. 

General Led gw thit handles more than 1,750 transaction* on 300 
different accounts and keeps tiock of tham by month, quarter, year 
and the previous three Quarter* Available with or without Cash 
Journal option. 

Invoicing A comp-emly interactive program that works with acc¬ 
ounts receivable and will print your Invokes 


AND AN ON-LINE INTERACTIVE TARANTO PROGRAM 

Inventory Control- a cuttom-iei.ored program mat looks after up 
to 1300 Items - It gfvet an Immediate readout on any Item In 
qulry, including quantity and dollar total 

These programs are marvels of efficiency. They're 
fully documented, and you can buy the books locally 
or from me. 

These programs only cost S99 95 each. (The Cash Jour¬ 
nal option on the General Ledger adds another $50.) 
For that you get the disk and all the instructions you need. 

We plan to turn that TRS 80 of yours into • serious 
computer. 


Pteaw tend me the following programs at $99 96 eech 

7-.- book 


Accounts Payable 



Account* Receivable 

- 

Genera. Ladgtr (add $50 for Cash Journal J 

. , 


Invoicing 



Inventory Contro 




AMOUNT ENCLOSED 
II you need the books, add $20 each. 
Bankcard No._ 


Expires. 


Builders Job Cost Program. Requires 3 disks. 32K. 
TRS-80. Keeps complete control over your costs, handlei 
100 jobs, estimates, subcontractors ate. 

$200 

Real Estate Investment Analysis. Requires 32K, TRS 80 
Disk and Printer - Use this program to predict your in¬ 
vestment polenta! on flats, second homes, holiday hooves, 
main homes etc. Gives figures up to 20 years in the future: 
takes into account inflation etc. 

$35 


Basic Compiler. TRS-80. Disk 32K. Turn your basic 
programs into fast Z80 coda — Protect your programs. 

$202 


Electric Pencil. Turn your TRS-80 into a top qua¬ 
lity word processor. 

Disk $150; Cassette SI 00 





^ACCOUNTS RECEIVABLE/ 
ACCOUNTS PAYABLE 


Now. in one package you can have a comp/ere Accounts 
Reco'vabii* Accounts Payabft (AR’APJ system’ The so pro 
gtams will nanoia ail the drudgery involved in piocessing 
APrAP entries 

Each profi'am is capable ol handling up lo 760 accounts and 
as many as t500 anlrlas par month Should you need to handle 
more accounts, you can divide them into as many sub-groups 
as necessary and keop a set ol data disks lor oach sub group 

The accounts Receivable program can print invoices, state¬ 
ments. and address labels tor each custcmo- ft will also 
goner ate a Month End report, a Customer Activity leport, and a 
Dally Sales report 

The Accounts Payable program will generate a Month End 
report, an Account report a Daily Aetrvily report and a Check 
Payment report 

The AR/AP package is idoal tor any small business The pro¬ 
grams are self-prompting and are easily used by anyone famil¬ 


iar with ARiAP operations 

Trios© programs can save you money, because moy can print 
your company's letteinoao at the lop ol each invoice and sum 
ment. using plain Inn folded paper 
Accounts Rccoivatio/Accounts Payable Software tor the 
Professional 

THIS PACKAGE REQUIRES THE FOLLOWING MINIMUM 
SYSTEM 

1 A TRS-90 Level II microcomputer, »6H of memory 
?' An Ekpennipq Interface w th at least t6K ot additlon.il 
memory. 

3 Three mini-disk Ot'ves 

4. A p n feed line printer 

5. Any TRS-80 Disk Operating System 


$ 210.00 









































oracjtei me uoay oi me iwp. i » 
not the case with Um w two loops 
where the reserved word DO merely 
i, beginning of tin x> 

The PASCAL compiler needs to know 
w'.rrc the loop body stops and the r* .t 
of the program begins. It is for this rea¬ 
son that the two DO loops restrict the 
programmer to a body consisting of a 
le statenu i npoui 

Without the DO keyword possessed 
by the other loops, the R i i 
UNTIL loop can contain more than 
one statement in it< body icf syntax 
diagrams for the different loops). This 
means that one lends not to find 

BEGIN END pairs following a REPEAT 
although the indentation convention is 
observed nonetheless. 

The program from Box 6 has been 
converted into a procedure for 
ANOTHERGO. I bis Is .1 sensible way 
to develop programs writing a small, 
self-contained section as -1 separate 
program, testing it, and then incor¬ 
porating it as » procedure in some larger 
program. I'his theme will b» developed 
in more detail in the next asd 1 
Finally, line 2 introduces a new data 
typ4 * * laracter tj ( ' \ : i 1 
c« : a single letter of the alpha¬ 

bet, digit or normal keyboard punctua 
lion mark. The variable ANSWER can 
contain any or* MW ii <nd 
can be compared with actual characters 
cncloMfd in ‘quotes’ as in line 26 Vari¬ 
ables therefore tan be declared as 
INTEGER. REAL or CHAR 

Bach Of the three control structures 
defined above is an extension of the 
definition of j statement, since it 
appears in the action part of a program 
Consequently a complete syntax dia¬ 
gram for the dement must inrorpor 
ate all of these, and this is shown in 
Box 9. 

EXERCISE: 

( jrnpi.'er- (and calculators! at- otter, 
tested for accuracy by computing a 
range o • 1 1 

tkms [eg. exp nn|\ |) - \ 1 
Write a program to input a nequenrt of 
1 positive) numbers irog.ie .dues could 
be 0 or less) lit Nch CSV call I 

-I 1 and 1 " 1 

together with x and the difference be 
tween them before reading in the next 
one. 

Using Loops 

lpidic.it 101; I 0 'I 

loops, consider the construction of a 
tnort. age repayment lobli Th« w are 
normally constructed by actuaries from 
formulae which give the monthly 

f ayment ncurred by a loan assuming a 
ixed interest rate and *hcren 
occurs over a fixed time period 

I'his reputedly boring on upation 
•*—ir- ide.-illv suited for rendering into 
machine viiuble form, releasing the 
actuary for more valuable tasks • like 
1 in tl Insurance rfa .1 

personal computer). Instead of employ 
mg Uw actuarial formula, however, toe 
problem will be used to illustrate a 
common programming technique which 
consists of taking a guess at the likely 
value, w »rking out the implications, 
comparing the results with the required 
outcome, improving the guess, working 
out the implications again, and repeal- 
ink' this procwti nl a p 
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answer is reached. Clearly, the loop 

1 . 1 -i- ' 1 ■' 

an iterative solution — although it’s 
unlikely to tempt any actuaries away 
from their formulae! 

Hie approach we shall take in pro 
gramnung this problem is known as 
"Top Down I)i- agn”. 1 ho l op Down 
designer begins by explicitly defining 
the problem, stating what results arc 
expected from w:iat initial information. 
Hie Ia.sk IS then coded bv calling **veral 
procedures, each a distinct ’oibtask or 
rmn/u/i which contributes to the snlu 
lion of the total problem. Any 
, the detail "l these 
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Cottage Computers 

a <iki«ion «<t I mbivnnti l*tv l Id 






We are the southern agents for MkroBvte 


Software for the 2650 


Ih*s tulls tested, well documented software will 
turn your 2650 based s> te Into ri 

flexible microcomputer . 

WE STOCK ALL I I I MS II! RI at Cottage Computers 


ASSEMBLER 


BASK 


SOURC1 CENI RATOR 


Hull Product Info Sheets available 


HER! IN AUSTRAUA!!!!Thc Amazing ACORN 


ACOS 

BINBUG 4.4 < VDU) 
B1NB1 (i 5.2 (1 ermm.il) 


Acorn System 

6502 or 6809 MPU 
FIrROCARD Modules 
ILL! I'EXT Compatible 
Colour VDU Card 
ACORN COS or DOS 
4K BASIC in ROM 
Come and see this remarkable engjish 
t ,ici .urion at cottage computers 



i - M - • i »a i i 

the user to form a minimum cost 
computer. It comprises in miniature the 
essential elements common to all 


Science 


computer systems. 


♦•MFC 14 Kit S9? 
♦•Cassette 

I/face $14 

♦•VDl Kit $69 
♦•PROM Prog. S24 

Extra Programs 
available soon 


• Central Processor Unit SCMPC PI 

• Fixed Memory 512 bytes 

• Read/V> rite Memory 256 by tes 

• Users Terminal 

• External Input/Output Edge 

for 16 T/0 ports, 
b data bus. (lags and sense lines and 
supply 


Telephone: (03) 481 1973 
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will undprgo the same treatment and 
thus the problem devolves into a hitrar- 
• n lt» independent sub 
problems until a level ia reached at 
which only elementary programming 
i UN i- . wired. At U I ; Olnl 
the final coding can he done quickly 
and accurately, and the result should be 
a well .structured program 

Returning to the mortgage table 
program, the problem definition could 
be: 

Given the interest rate and a time 
period for repayment, create a table 
showing the monthly payment due over 
a given range of loans. 

The input data required is therefore: 

1. interest rate ( r c p.a.) 

2. repayment period (years» 

3. maximum and minimum loans 
required i thousands of dollars I 

The output should be a list of loans 
from minimum to maximum in sli ps of 
S1000. showing montnly repayments 
The interest rate and repayment period 
should also be displayed. 

The next stage is to decide on the 
method of solution in order to code the 
main progruin. At this level the tasks 
that must be accomplished include read¬ 
ing in the user’s parameters, printing out 
the appropriate headings and, for each 
loan from the minimum to the maxi 
mum requested, calculating and printing 
the repayment amount. At this stage 
the means by which the calculations are 
to lx- performed do not concern u.s and 
neither are we interested in the details 
of getting the input data or printing 
out trie heading. The calculations will 
have to be performed in a loop which 
will stop when the maximum loan value 
is reached. In Box 10, we have called 
procedures named GETINPl'TS and 
PRIN FHEADINGS to handle the Initial 

S art of the problem, and introduced a 
II1LE-DO loop (lines 1& • 20) to 
control the calculation and output of 
the table. Procedure ( ALCULATERE 
PAY will actually, perform the calcula¬ 
tions. 

The declaration part of this first 
attempt includes all identifiers used in 
the main program. The* include the 
integer vartebtee MIN MAX I 
and REPAY together with the proce¬ 
dure- ! II \ DINGS 

and CALCULATEREPAY Notice tnat 
the*' procedures have not been fully 
defined at this stage but merely con¬ 
tain a comment indicating what each 
will eventually do. 

EXERCISE: 

Try re-writing this first attempt with a 
FOR 1)0 loop instead of a WHILE- 
DO loop 

We have now completed the highest 
level of the program design and are- 
ready to proceed to the next level. 
The thr*-*' procedure" will be tackled 
in the same way that the whole pro¬ 
blem REPAYMENTS wa* approached 
The question arises as to which of the 
three should he dealt with first We 
oreler to start with the "Heart" of the 
problem CALCULATEREPAY 

(Box 111. The problem definition of 
CALCULATEREPAY could be 

Work out the monthly repayment as 
follows first guess an obviously low 

value and calculate how much that 
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would pay off over the given time 
period, taking into account the interest 
charges. If there is still a debt by the 
end. the repayment value was not 
enough, so increase it and try again. 
Continue until the repayment amount 
pays off the loan. 

Input data 
1 duration of loan 

2. interest rate 

3. amount of loan 

Output data is the calculated monthly 
repayment amount. 

In the declaration pari, the variables 
required in the calculation will have to 
be declared only if they are local to the 
procedure, since the global variables will 
already have been declared. Thus u 
check should be made that the input 
and output variables, YEARS. 
1NTERESTRATE. LOAN and REPAY 
appear In the variable declaration of 
the main program Some of these may 
be missing in a “first attempt' version 
and -*■ should he incorporated 

To start coding CALCULATERK 
PAY the firs; step is to generate the 
working data from the input datu Fhe 
repayment period, for instance, is In 
years but u» hen- required in months 
its is the interest rate. Therefore two new 
(local) variables TOTALMONT11S and 
MONTHLYINTKRESTRATK must be 
declared and calculated Next, the 
initial estimate should he made, tn order 
to start the whole process off. Since re¬ 
payment s will be increased to improve 
the “guess", it U important to start 
with an I ti elou the likely value 
A reasonable first estimate would be the 
amount one would pay back interest- 
free This Is simple enough to code at 
this stage as can be seen in line 10 of 
Box 11. (Note that DIV has been used 
since REPAY is an integer. This 
program could be changed to give 
dollars and cents if the user were 
willing to trade some speed for »uch 
accuracy). Since the initial estimate 
must be too low the next step should 
be to add SI to the repayment and 
test whether that will pay off the loan 
The process of incrementing the 
repayment amount and testing will b« 
repeated until a figure is reached which 
actually dors pay off the loan. This 
has been coded in the REPEAT-UNTIL 
luup, lines 11 Lo 15, Box 11. but, just as 
this calculation was pul off in the mam 
program, ho the lob of calculating how 
much a given value of REPAY would 
actually pay off over the time-period 
is deferred to procedure TRY REPAY 
a tin h is the IMXt problem to be U- - If 
iHox 12). 

I he problem definition of 1'RYREPAY 
could be: 

Evaluate how much a given value of 
REPAY would pay off over the given 
duration of the mortgage using the 
given Interest rate, assuming monthly 
payments and the compounding of 
interest 
Input data 

1 monthly interest rate 

2. duration of loan (months) 

3. value of loan (S) 

4. value of repayment (S per month) 
Output data amount oi debt remain¬ 
ing when time period has elapsrd. 

What is owing at the end of one month? 
Suppose AMOUNTDUE contains the 
) amount due at the beginning of one 
i month and an amount REPAY is paid 


back. At the end of that month, the 
amount due will hr (AMOUNTDUE - 
REPAY) ♦ Interest accrued during the 
month This figure will become the 
AMOUNTDUE for the next month, 
for N months, thin calculation should 
pass through N iterations. 

This is coded in the FOR-DO loop. 
Box 12. lines b and 7. The only variable 
needed that has not been previously 
declared is the loop counter, which is 
declared locally in line 1 This complet¬ 
es the definition of TRYREPAY which, 
in turn, completes the definition of pro¬ 
cedure CALCULATEREP AY 

Having coded CALCULATERE- 
PAY we now know exactly what 
information OFT INPUTS must obtain 
The problem definition could be. 

i I Inlmmt rale, duration of lo 
and maximum and minimum loans 
(in thousands of dollars). Convert 
interest rate to a decimal (instead of 
percentage) and loan values to dollars 
Output data 

1. interest rate (decimal fraction) 

2. duration of loan 

3. minimum loan 

4. maximum loan 

An input procedure should usually 
check that the data it accepts is rea 
sonable and unlikely to cause the pro- 
I eft .ii For nr iii- ■ 1 1 *< 

payment period YEARS were zero, 
then FOTALMONTHS would also be 
zero. But we divide by TOTAL- 
MONTHS in CALCUL ATE REPAY, 
that apart from zero being an unrea¬ 
sonable figure for years It will also 
crash the program 

Box 13 contains procedure GETIN¬ 
PUTS In the action part the four pro¬ 
cedures <JETINTEREST, GE1YEAKS. 
GETMIN and GETMAX are called. 


within which the input data should 
fall (line 2 I) If one of the*- should 
later on prove restricting, it will be 
• asy to change the CONST declaration 
The four individual input procedures 
Box 14 .in- ■*> similar that only one 
GETLNTEREST, need be considered in 
detail Its problem definition could be 

Output a message isking for the rate of 

I vhether 

is within the range of reasonable values 
Keep asking until an acceptable reply 
is received. Then convert this number 
from a percentage to a decimal fraction 
Input Data 

I.VIIN and IMAX limits of “re ason 
able' interest rates (as a percentage! 
Output Data 

INTERESTRATE - actual required 
Interest rate as a decimal fraction 

V REPFAT-UNTIL loop dines 6 to 9) 
is used 0] i i The program 

remains in the loop until an acceptable 
figure is entered. 

The other three input procedures 
are developed in a similar fashion. 
Note that in procedure GETMAX. the 
minimum value for a loan is not LMIN 
bui MIN DIV 1000 the actual lower 
limit obtained from GETM1N lime ill 
Finally, PRINTHEADING ih tackled 
(Box 15). Its problem definition could 

be: 

Clear the screen, then print out a title 
foUowi d by i • roq itred interest i 
ind the duration of the loan. Skip 
n'veral lm«- and print the headings 
MORTGAGE (for the loan) and 
MONTHLY REPAYMENTS. 

Input Data 

1. yearly interest rate ("•) 

2. duration of loan (years) 
Output Data non« as this procedure 
simply produces the headings. 

Cunt, on page 3H 


The declaration part lays down limits 
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Look up table 

PASCAt. ST VNDARD FUNCTIONS 


\rilhm»Ur 

ABS(Xi 
MN (Xi 
(Xi 
AR(T AN* IXJ 
KXFlXl 
LN (X. 
sqtt ixi 
sqnr iX) 

Tranifrr 

IKUNClXi 

ROt'NDIXi 


A^>(uiA Value 

Itm function* 
L «p»inrniiMl 

Natural I-ogi J 

Sqii»rr 
Stuart- Kuul 


Real or Intefier 
AmMi RmI 

Aioaer Itrtl 

lle«l >r tntegrr 
An»»#r K«*l 

X rr*J. Am*i’i u u>ut« f*»n 


COMPUTING JARGON 

Control Structure 
Counter 

Compound Statement 
Rogue Value 
Boolean Expression 
Relational Operator 
Module 
Iteration 


1 runca-c 

Round to el<»tot 
in legi t 

I ROl SD(Xi - TRUNCfX • 0 5| »rien X is po^jiive) 


PASCAL RESERVED WORDS 

FOR 

DO 

TO 

DOWNTO 

WHILE 

REPEAT 

UNTIL 

CHAR 


UCSD Exceptions 

ATAN(X) instead of ARC ! ,\N(X. 
AUn LOClX) re log to bane 10 


EXERCISE SUMMARY 

1 Ten Green Bottle* 

2 Accuracy lest 

3 Mortgage Table 






EXATRON 

STRINGY FLOPPY 

Thomas Murphy gives his personal impressions of a deuce that looks set to raihcalue the concept of 

information storage for the small computer enthusiast 

Whilst wuitine for my SWTPC 08 OO to TSC BASIC as an extra piece of soft- DELETE. LOS'I. NEWT APE, PRINT 
oad BK BASIC via its 300 au< asset te ware I felt 1 , uldn’t loaf With .1 10 (which causes the file to it| 
mterrace (some 14+ minutes worth 1 . 1 day m me\ back guarantee, all it would the printer on PORI / r stea l 0 ! die 
happened to browse throug) a \ iri postage an packing ''I" l.RBNAMI SAVI SAV 

can computer magazine and spotted an charges should the equipment n^t TTYSEI (with ^hi*- one can change 
advert se lent *v the I natron < orp »ra perfon 1 u the input and output nara 1 il 

don for then $:nng> fltnpy; it was Five weeks later, the parcel arrived, terminal ai VI RSION there is nc 
mbinatton gave (a) Containing all 1 had ordered, plus .1 1.0 \T>, s > 1 > II h 1 It 

economy of tape with th) the speed couple of spare tape wafers, and two details e g. I STARTREK. HEX will 
1 ! 1 it> of discs Apparently, this guaranteed system master wall load STAKTREK from drive nu ibei 

system reads and writes at 14.500 hits I settled into my favounte armchair one 

r i : hat) il error rate of to s 1 11 1 1 1 1 1 

in 100.000.00C hits I hey also claim (which amongst other things. tells y* 1 LIS I ior the system, plus tiie manutac- 
n 1 "• 1 for that Exati in turer • 1 icr Manual for S\\T1’( Dis< 

the transport mechanism, and a tape thcr E. stands lor excellence in elec- BASIC, plus an> optional soltware or- 
wafer life of 2500 passes ironies! It proved very comprehensive, dcred 

My BASIC was oarely half loaded, so and surprise number one. the systems After reading the manual twice, 1 
! filled in time by writing to them at watei ontains SWTPC’i Din BASK istal ic controller < 1 1 

155 Ryder Street. Santa Clara. Califor- free as well as the ordered TSC board.plugged in the transport,switched 
: a .501 1 1 s\ I expl ine that I BASK n ana 1 

was VERY interested in their system The manual also contains a system executes a jump to SC000. The trans- 
fov ny SWTPC romputcr Lest than description system requirements instal- port started n nil 11 

two weeks later a Urge envelope arrived, latum and checkout procedure (which instead of outputting “Simplex 68 

mtaini li 1 » includes trouble-shootfn 1 sdi res for Ver don X.X" Hied I 1 

and advising that payment could be both the controller and transport 1, cir- manual, my micro returned to its reset 

ide by the indicated method 1 block diagrams of both con state Oh well, back t* the drawing 

1 ifd all the claims contained within troller and transport electronics, a bot 1 ual. Hindi 

»n package he true at general guide to system operation and a there was not 
in tractive price? '•'•ell one way oeta led < etvie of each utility pro- wrongly. 1 typed 2 again. Same result, 
1 gram on the systems back to monitor 

which I dulv did for one drive mcch- Ihese programs arc APPEND. OK. •.all up the heavy artillery 
1 in lei 'ill ASSIGN, iATALOCUI COP\ DAT1 out witl • scope. I we 



ta apt 




Facing page: 'Hie stringy lloppy drive Above; Inside the wafer, showing the 
tape being drawn from the centre of the spool and rewound on the outside 


Surprise number two 23 days later 
my system reappeared complete will 
the second drive .t ordered, a couple 


through the troubleslu •line part of the 
manual with probe in hand, everything 
checked out, so I should have had a plus 
and minus 25speed variation on the 
drive I tried again, but with the same 
result. 

Sending it back seemed the only 
solution - and in the course o: unplug¬ 
ging the -live, the ribbon cal s nr 
away instead of the Plug! In mv excite¬ 
ment fit was 3 ami I think ! recon 
nected it hack to front, because on the 
next try. although the Jri\ i ante 

on. it wouldn't even switch off and go 
back to monitor 

1 parcelled it all up and returned it 
nii inspection repair with a letter c\ 
plaining how I thought I had abused it. 

I also ordered the second drive unit at 
the same time; now I had the owners 
d I could see the I 

ered by having two drives instead of 
one 

rhe manual says that Exatron will 
repair "within 30 day ", so .ill wing lor 
airmail both ways, 1 settled back for 
about an eight week wait 

I___ 


more spare wafers, and yet another very 
pleasant surprise the repair -hau-c wav 
NIL. That's right, absolutely NO 
CHARGE, although I know there were 
some chips burnt as a result of my tired- 
, i lessne») 

As l now knew the owners' manual 
almost by heart. 1 installed the system 
in the micro, connected up, inserted a 
wafer in each drive and typed 7 Tim 
drives switched on consecutively , and 
up came "SIMPl I X 6R Vend, n 1 O’* 

I 

11 • >k a lew moments of dotting to 
realise that l had around 8l)k (well, two 
identical lots of 40k) of software lust 
waiting to be called up. Just think, 
though, no worry about volume control, 
tone control. Afferent cassettes, each 
with two rides or, where on tape was 
the wanted file . just call lor what you 
want MAGIC Al.. 

I tvped CAT.0,1 and 30 seconds later 
I had wen. on my VDt the directory 


of both drives 

Before vou can WRITE a tile, you 
must use tne NEWT APE facility, so this 
I now did. and after die prompt 
•SCRATCH TAPE IN DRIVE l" was 
answered with a “Y". (after replacing | 
the back-up system master water with a 
new 50 foot ’water in drive 1 ) the dnvc 
started up. stopped, and the message 
FORMATTING COMPI.ETl 318 
SECTORS FREE came up. Each sec¬ 
tor holds 2S6 bytes, so my newly I >j 
matted wafer would hold “9.5 kbytes. 

I decided to transfer my BASK ib 
rary from cassette, and as SWTPO Disc 
BASIC supports a “tape loa.l*’<TI 0 \D) i 
con:- i la!- -' - I 

typed "BASIC'" The drive searches at 
^(j inches per second, and re ads/ writes 
at 10 inches per second; around 30 sec¬ 
onds later die VDl- showed "READY " 
The wafer is a nil (I it 1 
of an inch) cartridge and the length ot 
tape can So 5. 10. .0 or ‘ feet it s ot 
die endless loop variety, i.e. like die car 

- ii Ir : I " ii Tri ii 

ally unprove access time at die expense 
of the amount of data stored on the 
wale:. After two years plus of 300 baud 
cassette 'pcration 1 mi quite happy to 
wait the 30 or maybe 40 second* (w >rst 
uh OK ol B \SIC I • 1 It 

and executed from the longest water 
By careful arrangement of my games 
tape. I can be playing my own version 
It k (some long) Within 15 
seconds of initialising die system. It's 
i 1 ■ i Id game and 
it's first on die wafer! 

litis file has memory requirement' 
from $000(1 to $13EF, dIus a random 

i i bet generator located at SA04 K U 
SAObF. To save this on wafer it being 

ii ntial I fir i 1 t 

13EF and called the file TREK, then 
vuved AfMA to AOfiF l allinc tin- file 
RANDOM. I then APPENDED IREK 
and RANDOM, calling tin ST ART RI K 
so when I called, die specified memory 
areas arc loaded, leaving all other mem 
ory locations undisturbed. 

All utility programs on the sys 
tan w - - u imented, 

include "default unless spe -ified" condi 
tioru. • , , , 

Tlic obvious Question u, have I had 
anv problems? well, my utility pro¬ 
gram "VERSION" doesn't work This 
allows you to find out the version 
number of any utility program The 
book tells y ou dial d is is a hexadeci- 
iu lored in byi 1,1 n 
uuired utilits By using the "memory 
i v f«( : •• y n t it r, I iav< 

examined this location oi each Utility, 
and found than all to he version 1 
though why I need to know. I'm nut 
sure. I have advised Exatron of this non* 
working utility and await their reply 
The utility program TTYSFT appears 
incorrectly documented. The correct 

yotan 'i d it le it TTY 51 1 
filcspec = x where X is the desired hexa¬ 
decimal'decimal number 

Apart from these two tiny. xnd. 

i i; I -i i ir i II] mi 

tan! items there have been no odicr 
problems. The sy stem worked first, and 
each consecutive time, thus inspiring 
confidence for future use, although 
"LRRUK MESSAGL X’ has appeared 
.is a mult iif fumbling on rnc key¬ 
board or where I thought l knew the 
manual 
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Summary 

Ihc s', stem arrives ready to plug in inc 
go The quality of burh hoards and 
workmanship is far superior to that nor¬ 
mally ■expected in the hobby market, 
and can oe summed up in one word — 
professional. The repair service can be 
classed ai superb, and 1 have no inten¬ 
tion of trying tiic 30 day money back 
guarantee. .. 1 like the system too 
much 

The software works well and. current¬ 
ly. TSC BASIC, Fditor and Assembler 
are available as optional extras, more 
(unspecified) are planned Documenta 
non is very complete, and, less the 
TTYS FT .ls explained, accurate 

Lxatron also produce their Strings 
Floppy for S100 hus users, and both 
das and m\ own SS50 bus version 
derive all of the voltages necessary for 
use in the transport and controller 
from the mother board 

There's also a version available "or 
the TRS80, though this requires mains 
voltage and, of course, the United States 
use 110 volts Exatron do say that they 
-ji advise OEM applications not cov¬ 
ered hy the systems offered, 3nd Un¬ 
sure it would be a very easv matter to 
1 replace the 110 ill PSU with one 
suitable for 240 volts, \ersions are 
planned for both PFT and Apple, 
though no information is available on 
these as yet. 


Footnote 

Since 1 purchased my unit. ASP 
Microcomputers of East Malvern. Vic¬ 
toria. have been appointed distnbutors 
of the Stringy Floppy Their price of 
S350 includes a box of ten wafers 
which normally retail for $3 each and 
a two for one extender cable to the 
TRS-80. 

I’d recommend this system not only 
to every hobbyist, but also to business 
users as a more than economic saving 
over discs Should you need almost 
instant access then, of course, it's not 
for you. But there again, who. apart 
trom people paying for computer time 
by tlie hour, require this facility; and 
anyway, one of the reasons that hourly 
time is so expensive is the price of fast 
access on line storage! 

It wasn't until writing this report that I 
looked up some of the tape wafer times 


1 had recorded For mv tint (possibly 
faulty) system. I ludged that the system 
wafe’r took 82.5 seconds, or 7 27 inches 
per second which is (just) outside the 
25 ' speed tolerance. Mv system now 
reads the wafer in 57.fi seconds, or 
10 38 inches per second, maybe 1 could 
have used the troubleshooting pan of 
tiic manual to bcttci effect. In there it 
tells you how to either up or downgrade 
the transport speed, but in my mno 
cence (ignorance) it didn’t gel lirst off. 
then due to circumstances (clumsiness) 
beyond my control (it wur 3 am) 1 
didn’t get a second opportunity. 

Thanks to Lxatron, I now have a 
totally redundant AC30 cassette inter 
face with two recorders and a pile of 
tape software valued at over S400, this 
however is a small price to pay for the 
quality and speed I nave gained I really 
Jo tlunk they have achieved their am of 
Excellence in 1 lectronics (mechanics 
too!). 


MS Microsoftware 


TAPE 1 LEVEL 2 

Mortgage calculations, Dow. Jones Industf a cas*^ llow. rvrntorv- 
chan ge. Ca forma .ncom* tan, journe c),t( BK). loan amort 
on, pe-patua calendar, b o rythm. o#yr-ii. d-et p rn : r;. speed 
read.ny. touch typing. \a rs rce-ptj ly. dec.nor make mail 
idd-ess nc. sra ght depraciat on. doubt dec nra aep-eciat on. and 
revolving charge account 

Also math problems, queen. Sta Tre< i -umber guesting, 
At-eei ot fortune, VVorld War it bomber, rock-sc ssoa-pape’. seek. 
Sta- Trek II Red Baron, m.ni Trek, strategy, pilot, battleship. 
'O^ A Snowy Evening Mat term nd. tic -ac toe g*8r-d p- * auto 
■Jit capitals, etch tketch. hai jnu< 

TAPE 2 LEVEL 2 

F u . documented n Sony Commcr Bur ■ -og-jmt by Lo-nPoo 1 " 
& Vary Borchers 

nvr-.trm t. future value r*gu jr depot !t regular ■utliu stvsls, 
n t ji minimum (tor wthdrawa s nomirs inte-est effective & 
earned interest, deprec ation rate amount dep-cciaton; salvage 
value discount commercial paoe- icar or-' :-oa regc ir i-d lest 
aymani remaining bj ance tv-m loan mortgage amor! .•jticn. 
greatest common denom. - ntege- p- me facto i; po ygon area, 
triangle parts, analysis, operations two vectors rad-an degree. 
degree rad-an conversion co-ora-rate. poU couJtion, tj-ct or>s 
plot inra-, curvilinear mterpo jtioe Simpson s& t'ape/o-de rules. 
Gauls an quad-ature integration, dc vat .« 

Side 2 — quad'atic equation do .non- ng Newoni & naif 
nteva search roots I- i poiynomme si-nulta-eous equations; 
nea programming mat- x add * on. subt'seton; scalar muiro- 
-cat on, -veil on permutations & combna- .-ns. Mann Whitney U 
•es - mean, u-io ce. stanaa-d aev atior geo-tetnc mean & 
dev■ st-on. brnom-a Poston norma Chi square duf r ution; 

Chi-sq. student s T distribution test. F4attib0liOn linear 

correlation coe" ■ •. ■ 

exponential 'egression, system rc ob-lity futu'e p ; ectons Fedc-ai 
wthhod-nq ta«cs tax dep'ecat n sc- <iu - ch-ck writer -ccoe 
map check, day of week; days between two dates, englo to 
mct-c; a phabetize 


TAPE 4 LEVEL 1 

Election -ptU “S f t'r.rn p*rcenTS<|p jps -rd downs of t) s-nets, 
mdex, inventory control, tale* receipt tally, gas mileage dr ting 
dis-ance mixed month . sa =s ?oo*i payro' annuel ea-t- js 
speech i<uurd gj : .1 ; ilu.Llr • In gOi-uii-. ,stin 

Also ma-r cam eg-str-- chase, si oopy common 

m-ch«f Chnttmas -f-aphe. an raid. 1 dance scale, stock riia-«.-t, 
tic-tac-toe ana On A Snowy Ever ng 

TAPE 5 LEVEL 2 

Memory test, mortgage payments, tension broke-. ii 
sc r een & v-ce-versa ut tes Fene*al ncome tax, election returns, 
bus.nest percr itegr vucjtif plat- et, pool (disk I. diet plant sg 
2, mailing ii I 

Also spr mg cee Star Tie* 3. m.nd bender. t«i hisroscosw. 
chase, common factor. kUngon capture, spewing practice. Hamurab.. 
an mats. Snoopy, cryptogram starship anti Yatttr I 

(link P ot i tnc jnguage jf co-ri utc- aided -istruct-cm iCAl 

TAPE 7 LEVEL 2 

DlSi-.snrro c P o’. o-.-c. d-upout. rnno-* loader memory sort, 

nwntory cont'o g-arh. and surveying mxed monthly sa es 
report, thopp-ng hat, del planning 3. loan progress chart, r-c, 
dccin-a comes o - 

Aiso Sta- Trek 4 i 

practice 2, number guess ng. hangman 2. mark, slot machuve. cipher, 
target, surround, adde- t«-mites. unar tnder. mult p icat on 
exercisr five in-a 'aw B as tern, and e,ute A number site i 

program nd cates the-e a-e other tirr .tr People t Solte. i-e 
programs I dM same at the disk pilot on tape S. except runs 

or I6K taoe systems 

Each Tape S9.90 (inch postage within Australia) 

P ease ma your order to 

MS Microsoftware. 

P.O. Box 119. Esscndon. Victoria. 3040. 
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SELECTING YOUR FIRST 
MICROCOMPUTER SYSTEM 


b) Dr. Jon Patrick 
School of Business, Prahran C A K 

The . >n,;mu r th.it most people first come i>i «/- >«•» intact » it' is 
ipiite f\ tenth small hobb\ microcomputer selling tor about 
l st frequently sold a 
useful Jbr assisting with alt sorts 9 / 
matnfair,in# 1 our c • que u 1 ount, keeping 1 Its' o’ ret :pes 1 -r 
ketphii: true A >/ //if .specials at tin supermarkets The first of 
theeffi fly hy the B l 
iwt tasks u ould probably be Join less efficiently by the 
1 the Individual However iht quai 
fa mg the until formed businessman is the apparent cheapnes- 
ot the home vi stems compared to the business system that is 


pr 1 ffered 


While there arc plenty of overpr 
luteins _• ail lie 1 the arket c« 
there are >ls« cr. tea! reasrr for he 
cruc differences: 

The system has many more e'cc- 
tionic components (‘even tho . Ji 
outwardly tnc system 1 oks similar 
to cheaper units) 

Individual components (both elec* 

1 lie anu mechanical) arc of a 
higher quality 

Components are more cor plicated 
and sophist;. 1 1c. 1 

System maintenance and back ap 
support is more comprehensive 
1 or home computers these services 
may he nonexotent 
lire system software is much more 
powerful and diverse 
C-Ulible purchasers have been m- 
ahlc to discriminate between differ¬ 
ently priced systems. 

So as' 1 snail business operator as 
decidu . & 

system tot your needs Fintly hire 
consultant io do Die assessment ob 
: r vou Secondly, if you really want 

1 .. ... - u- ; ■: - 

expect to get your system off the 
ell Rti ly da tati 

fit sour needs precisely. However t«> 

_ on appropriate alterations to 

the offered package you ire going to 
awe 10 learn a lot about the acl— 
then you will have to spell out care- 
lly nd in precise letai the a < 
atiorn sou tetjtl thout this sort 

i* cautious approach the system lay 
not operate according to your require 
men is and so be mote tt*‘Jblc than t 
. w nth. and further at aheranons 
will be very expensive 

i i t tt be able to make the 
■ 

great' deal of computer expertise tr 
which case you don't need to read 
this article 

The businessman searching around 
• >i (us first computer svsteir s faced 
with two mimed 4e proWu = I r tly. 
what son of price ranee for equip¬ 
ment should lie be looking at oiiC 


u him h\ a computer supplier w ith 
$15. >()<> tr perhaps even $. <>.0 '> 

secondly, what son o( hardware fea¬ 
tures should ihc system have to fulfil 

i 

requirements ate ii visual display unit 
will keyfc rd for data entry. - pro- 
a-aoi with adequate memory m» 
storage med in (either floppy or hard 
disv) anJ a pnntcr for obtaining a 
copy of relevant data, and most im¬ 
portantly tire application software 
The software costs are the most 

i a i u 

powerful and very comprehensive it 
could . a* expensive as the hardware 
Or the other hand, if you are not espec- 
u prepared 

some - *.; ■ :r th 

nay ( t a few thou l I 

Hardware cost arc more tangible I r 

.i .i 11 II 

that affect, their choice of equipmer.’ 
and tlicrcfore cost, is then perman¬ 
ent storage requirements. Secondary 
factors uic the maximum nundvr 
of transactions per hour to he pro 
IU 

to be printed per minute 

I.i’lc I provide a very approximate 
r : Ic to tre storage requirement f 
tree common dal 11 tcenfett t.> • 
Tlte first noticeable point % that the 
land in 

requirements. This fact alone removes 
Use possibility ol using die smaller 
(and cheaper) 5“ disc drive tor all but 
the smallest business. Hie minimum 
Storage capacity for the 8” diskette 

i (where K 

for 10001 It is custi r 
praclicc to retain data files -n otic dive 
and programs on second disc I •> 
i i| ati ' 

disc drives ut a cost of about 52.5 JO 
f< i the pan !; should 1 c 
that not al the software programs can 
i ii diskette, liius (.hanging 
from one task to another requires 
loading al the: diskette 
The next most important hardware 
item to decide on tv the pm ter I here 
is an enormous variety of rrinters 

available, howevci a unit suitable foi 


price tag of 


rusinesses would bo a 120 characters 
pei recond matnx pnntcr at about 
b2,(KO. If vou require your output 
iliar quail iy. an I 0 

Selcctric typewriter, the printer will 
cost about $*.500 

The third and fourth items ot hard- 
ii ir i 

unit (VDU) md the microprocessor 
xith a luted uicuiorv The Vl)l 
snould cost between S1.000 and S1.500. 

prooenot is virtually 
immatcnai however you will need to 
i i mum 1C bytes i 
•nernors and preferably 4kk bytes 
Only i' youi applications pr«>graim 
arc very laige will you need to go to 
i ision of 64K 
Tire microprocessor and memory should 
cost Ik tween SI,000 and $2,000 


Stepping Up 

The three sets of figures in Table I are 
intruded to reflect the larger data tile 
requirements as business operations 
increase ui si/c Tliose businesses with 
complicated requirements for which 
die capabilities of microcomputer^ 
are inadequate will find it necessar. 
to Li sc a minicomputer priced iron, 
about S25.000 A number of these 
complication'. can be dearly stated 
for example 

T ie list ^ategoncs _■ tin button 
of Tar e 1 suggest that once your 

i 1 

you have greater than *0 staff, the 
flexible disc system probably will not 
fill your requirements. It is possible 
to c.-t . ui ie - density ot d* • ic dc. 
flexible is. drives that increase the 
ly ol take tie. I 

itgc: business the importance of •ias- 

i ill 

system '•■ccomcs suh|iigated tr the 
necessity f>>r last input and output 
of large transaction vol .me £ This is 

i if ' ii 

items per invoice, or there arc more 

than two prices per item If your 


AK J7 





' 11 ting is gte 

may require a last line printer costing 
i i rom i 11 l 000. 

'I* may he necessary to input data 
to the i ini; iter tiles from a number 
of terminals positioned some consid- 
i i r< i ni| itei 
In this situation comm Icatio fa 
ta ila n 

computers, will he necessary. 

\ • -i i • ■ i i • 

t ter storaj 

i is than retail nr production bus 
incsses This is particularly the case it 
one wants U store detailed customer 
history records eg. electrical appliance 
ipplier, i . ict \ 

I nay he as much as 500 char¬ 
acters. It may be necessary to search 
the customer tile tor. not >nl> surname, 
i I ■ i II. l 1 

H 

i lir Lit rein -.. Jiufpowcrli.l 

search * capabilities Microcomputers 
tend to be inadequate in both these 
requirements tor business environments 
With many application programs 
and Lua files spread aver a large num- 
hcr ol diskette* stall tten become 
frustratewith constant swapping or 
iketl 1 . i i so if a fi 
or group of programs has to be spread 
across two ur more diskettes Also ll 


Lata Q i '■ i ii i 

i rc can be pn 

in i ’i -i 

rl over- 

ii situaticn means that one lias to 
move up to larger drives. 

Conclusion 

It must he rc-cmphasized that the 

ill n 

portant element tn your complete 
l soft' 

to rnimick your tnaiiual system It it 
lulls I" di this task to your satisfaction 
then you have wasted your money. 

■ i iai 1 ware can 

only he successful if you spend a great 


deal ol urne ui u ii uhle u uliiq 
current system and defining the rc 
quircnicnts of the software. 1 he bene 
tits gained from computerizing your 

»p h i 

or a sudden upturn in profitability 
In a good system the benefits arc a 
much speedier processing of trading 
inf mutton thereby enabling a nucl 
closer scrutiny d profitability , and a 
more accurate and consistent main 
tenance of records and accounts. So, 
l i : sut t anti ally increased 

control ol the information pertaining 
to your business. Your computer 
system’s value to you will ultimately 
be measured by what you make ol 
this control 


TABLE 1 DA I A FILE STORAGE REQUIREMENTS 


'1 : i II 

1 ask 

1 I u 

Program 

.i 

Rqmt. 

Chtw/ 

Record 

K'». ml 

1 

Cap 

K 

by tes 

2 

RY.r 1 

- -1 

Cap 

K 

bytes 

R'coid 

, 

tap 

K 

by lev 

-” 

Order Entry, 
Stock lnveutotv 

14 OK 

100 

500 

50 

2000 

200 

HOOO 

800 

Creditors 

I00K 

160 

50 

8 

100 

16 

200 

- 2 

Debtors 

80K 

160 

100 

16 

300 

48 

600 

96 

Payroll 

60K 

60 

10 

6 

30 

1.8 

50 

.3 

General Ledpir 

I00K 

60 

50 

5 

100 

10 

150 

15 


4hOK 


1 Icsiblc Disc 

Possibly I lex 

(laid Dive 


PASCAI continued from P 33 

1 he coding for ns pro* * -.lure appears 
in Box 15 The entire program can 
tow be ga 

i the extra global variables 
FKRESTRATE and YEARS) Inlt 1 m 
i i i i i nit at 
(Box 10) and filling out the details ol 
the diff'-ri n' pr*'" ,,, d .res a-, they have 
subsequently been deigned. 

EXERCISE: 

\d.ipt RFIPAYMENTS to produce a 


taule showing '-he 15 year. 20 year, 
25 year and 30 year monthly repay i 
figure-, for a given range of loans. The 
input should be the interest rate and 
range of loans (atu u in period) 

and tne output should be a .able with 5 
i ON ft I 'i ' I 1 

loan and one • icli for each repayment 
p. riod 

Conclusion 

I >op control thr repetition of a vt of 


PUZZLES 


LEISURE LINES 

With J. J. ClcRsa 


statements within a program. Every 
language needs a loop PASCAL has 
three, which enriches the language and 
makes it versatile Loops can be (listing 
uished hy the type and position of the 
loop test relative to the loop body. 

.lust as a program can be built up 
from basic blocks into an ordered 
structure, so can tne data on which 
■.he program operates be organised into 
efficient and powerful iota <tructurr< 
Hit next chapter will serve os an Intro¬ 
duction to these 


Many thunks to ail the 
readers who responded to 
our first Leisure Lines 
Puzzle IA involved some 

i 1 i i : 

no: have proved much of an 
obstacle lu our reader*. 
The solution is that the 
|)il i s name :s SMI I il 

Puz.zle IB was a bit 
toughci. and although it 
can' be solved analytically, 
by anyone who's familiar 
with (hophamme analysis, 
it's a much simpler task to 
write a small program for 
desk calculator or micro 
computer. 

Using the fomiula loi the 
area of a triangle (axb !). the 
smallest solution isa triangle 
with sides 144,192,240, with 
a perimeter of 1 2* and an 
area of 24* 

The tirxt correct entries 
opened were: Puzzle I A: 
Patrick Jordan of l an Cove 


Puz./.le IB Keltli Dc I a Rue 
of Melbourne. 

in I 

and stand hy for a shower 
of choco (not U 

mention the subsequent visit 
to the dentist) 

Just one puzzle for this 
month but it** really a 
rather interesting one 

Three friends. Alan, Bert 
iiml Colin each possess 
vehicles. Man owns a hie 
foreign ear. Bert a small 
Australian car and Colin, a 
motorcycle 

One day while discuss¬ 
ing mileages, Man reports 
that his milometer, which 

gives 6-figurr mileage 
readings, is currently show¬ 
ing a palindromic reading 
of 006600 miles (for those 
mat know not, a palin¬ 
dromic number is one 
which reads the same from 


right to left as it docs from 
left to right). 

“What a coincidence", 
explains Bert. "So is mine 
I he 5-figure reading at the 
moment i< IS9M miles ' 

“Well I never”, \ay\ 
Colin, “although the milo¬ 
meter on my motorcycle 
only shows 4-figures, it's 
reading 5335 miles, which 
is also palindromic”. 

“I wonder if we're ever 
likely to get such a coin¬ 
cidence again '* says Man 

Well, of course, since 
each vehicle docs a Jiff 
erent weekly mileage from 
the others, there's no way 
that the question could be 
answered But, supposing 
all three milometers were 
connected to just one vehicle 
and also suppoMiig that they 
were equally accurate then 
what is the least number 
of miles that would elapse 


before a) Alan’s and Bert's 
milometers are both show ing 
palindromic readings again" 1 

b) Alan's and Colin's milo¬ 
meters are both showing 
palindromic readings agum^ 

c) Bert’s and Colin's milo¬ 
meters are both showing 
palindromic readings again"* 
and dl all three milometers 
are mutually palindromic 7 
4 ms.' rs pleateon j postcard 

• Im rah 

Pen <nal Computer, PO Box 

m m tO 

hurries mun reach our 
ffu < \ befort August 15th. 

PRIZES FOR THIS 
MONTH 

This month's prize is really 
. uniting In m det U in 
sure the winner continues 
to tend ui entries to Leisun 
l incs. wc intend presenting 
him/her with a hundred 
22c stamps. 







Practising 
a little 

Micro-control 


By Mike Dennis 

MuJi I is hicn aid or ?<io>cs c rid the husu sc liana tit layout 
tmpti 

what the annus control signals that come out of the ( J'L 
, ii i ' •" 

HU this niagarinc and so l intend to fill lh> gun with 
rejcrencc to tin /. s '0 


The basic design 

Figure 1 shows die familiar block diagram of a typical computer 



In order to determine what control 
signals may Nr necessary wc must 
ist those operations that are required 
from the computer. Table l shows 
them _ 

[ 1/ CPU se< Is dat 

i 1st rt 

3/ CPU sends data to 10 t Input/ 
Output) 

4/CPI receives data from I Q. j 

I \BLEI 

larger computers like the PDP-11 

ive the added fad i e dsu 

» . I i r itinn .in , 1 I ' f I l! * in 


the micro world thi** is generally not the 
case and so fia-sfcrring data from I O 
Into memory would require a combin¬ 
ation of operation (4) and (1) Table 
I can be re-arranged thus 

j l CPI c< i.cates with 

either memory or I O 
b The ( PU cither sends or receives 
data. _ 

TABLE II 

The system needs to know which one 
of these is to take place ami die c nlrol 
signals do precisely that. Ihere are 
i coni ' fi ii die / v 

nn.l ihrv are 


1 I i • ' 

t< i cate with memory and 
that the address bus is stable and 
valid (‘Memory RF Quest ') 

2 TolTQ - indicates CPt wishes 
to communicate with I O and that 
the address bus is stable and valid. 

i 

3 tCP. WRitc CPt wishes to 
send data the data bus is now 
stable and valid 

4 ETi ReiD CPU wishes to 

receive data. 

rhei if ib .iie all Butt i 

generated by the CPU Moreover, as 
fai as the CPU is concerned, they arc 
generated at the riglit lime with re 
spcct to each other. It is up to the 
user to do something useful with 
them! 

l or example, when operation (-1 
is in pro gre ss, the CPU would make 
both MRbQ and RT5 active. Ihc bar 
over tiic top means that they arc ‘active 
low . Lc when they are active, they arc 
ic 0 or Ov or wl 

I i ,|! it I able 111 shows the logic 
ite of the ft 
eai 4 if • e operation 





L 



i for a 

limited u/c jnd one that is not going 
p ■ i that it c 
of, say, -IK bytes of RAM an 
bytes of ROM, then each of the spare 
six address hues could be used direct!) 
as the Chip Select (CSi for each K 
bytes ot memory figure 5 shows how 
they could all be used and the va 

i • I 

respond to Notice that address 0000 
Still needs '» he c mpletely decoded 
and tins has suit *>ccn shown, (. arc must 


FIGURE 2. 

(1 able 1 operations) 
MREQ 1URQ RU WR 

(1) 0 1 1 0 

(2) U 1 0 1 

(3) 101 0 

(4) I 0 0 1 

TABLE III 


i < i i 

land), cute these controls together 
and den vc four dif ferent ones 
MEMRD and NfE MV. R CIICIII y rea d 
and write) and Iord and Iovvr. 
nf u ■ s results in th 
of flexibility of the four original signals. 


Use of 

control signals 

flic •jasic concept ol tiic :u state bus 
tl it t re . only :n* cvu. m: lie 
bus at any one rime that is suppl i 
i • dker. All the other 

.... S' - I- , 

listening Tlic ionti.il signals I dp 

risen min ate between the talker and 
itene s md aU< in d en to t Ik 

i i ii 'i 

After reset is hit. ail the internal 
isters an rograi 

counter is forced to a specific value or 
Id lepend hi 

i ;d 1 ■! >1 • i 

grant counter ate then transferred to 
ldress bus as an address and. in 
a ie i 0, tl .ii 

0000. The 780, therefore, expects 

t< find tiic nrst pii ai.. mstruc f :oi 
this i i 

ill ... - i - . ..■id the CPL 

■a ail"' t> read it so MRF0 and Rh 
a ill be made active un tins case, ac 
ie PI i 

•shich has been taken from the 7.80 
Technical manual Notice that tl 
whole operation takes 'our clock 

cycles 

l ipply 

Is to men mch a way that th 

ta at this • 0000 fin iy 

onto die Jala bus so tl at the C !*l .an 
read it. 


How memory uses 
control signals 

,i 1 1 

PROM. This device ha 
acity of IK bytes (2 10 bytes) and so 
10 pint arc needed to access all the 
memory locations within 'he chip 



The data is output onto tl • data bus 

I .i 17 

only when pin 20 (C8; CS = Chip 
Select) has been taken low otherwise 
1 1 (ou f tiic 

i -stated. The LI'L has pul out U(XK ] j 
or 0000 CKKH) 0CXK) 00(11 onto the 
address bus but the ? ’ >H is only in- 
ted in the h i 

lower "its of the bus <-\q to \ fJ > T e 

i 

iquely define the 2708’s 

i ritda o4K ’> 1 memory 

that t: >• mien could address. There 
arc tw« methods or deo ding 

1/1 ull decoding 

i M bi a 

bined via a logic circuit that will only 

I I 1 i 

i ( 

lch 0000 I 

« il iicui 

this Tiic output from the decoder is 
0 which, conveniently . is needed by 

1 i ..ill 



be taken when programming to prevent 
any attempt at reading >r writ! 
addresses that would select two or 
more blocks ol memory, for example, 
n Inst• m. 11 i .i 

FOX) would be disastrous u> all lour 
blocks ( \. B C iV l)i would K* selected 
simultaneous y! 



Ill 

, • . |w v -i ■ 

hits arc avoid 

You perhaps are wondering about RD 
and WR? Well.... 




»..* 

— •~*'t 

• U ■ ->•. w 

US 

_ _ _ 



FIGURE 6 


smory haa an inherent delay 
a 

it smory i i 

a d; ... i 

rherc 1 almost i tai i 

ui the pins until a certain time has 
,i the a i 

ter < is part of th 

i er. 102-4 (4S( 

time It car also he found Iron, dat 
sheets, and Figure ■ • iwi tl a 
the 2708, while Table IV gives the 
timings. 


Njn.’.oi r. u 

Mm 1 > pleat Max Unit 1 

l acc 

Addrcv-' to • p 

valid 

280 450 

nS 

*Cu 

Chip ' ■ 1 to 

o/p vaLJ 

60 120 

nS 

*df 

Cl p ' I. 1 , l l. 

120 

nS 











vaim at a "laximum unic *• 1 

after the address has been presented 
and CS has been low for at lent 120 
nSect- Relate Figure o to Figure 2. 
If we are using a clock frequency 
of 2MHz then one clock cycle will 
take O.SuS or 500nSccs The CPU 
samples data on the rising edge of 
15 and so our data must be valid and 
stable on the data bus by this time. 

Have we enough rime? Hie address 
is pic cut >n the ."OS foi nearly all >f 
T2 and most of T1 before the critical 
edge of T3 occurs That is nearly 1000 
nSecs and more than enough for our 
2”08. We can use Figure 4 to chip 
select the 2708 and further combine 
ugnal with MREQ and RD :o 
enable a separate chip that buffets 
the outputs of the 2708 tr m the data 
bus Dus is shown in Figure ' 





In fact, with Figure 7. there is no 
reason why CS o! die 2708 shouldn't 
be permanently tied low provided that 
the tri-state buffer is i>nly enabled 
when A, A arc low and MRT'O 
and RT) are acme shown dotted. 
A similar process can be applied to 
R AM and this is discussed next 


Read and write 

RAM really is an awful word! Wc 
don't actually random access lire 
memory, if we did. there’s no telling 
what data would come out. What is 
done i' Read/Wri ti but nt one see ms 
i . t that gut 8 ih its t e 
ng diagrai Mr oiy Wi te 

by the Z80; Figure the timing 
diagram lur a 2102 RAM, and table 
V gives the timings 





w 

w*» rr>» 

460 _ 

<*> 

* v "• ie -< i» wuo 

10 

w 

A n Mila -ton* 

X* 


DlU 

30C 

V. 

a*'W mtu* 

300 

_ 

L>«U •K'd »-«• 



TUll V 



A bnef explanation of some of the 
above follows now 

l the address must be valid 

tor at least 20nScc before write 
goes low 

tj* the data must be valid 300 
nSc, before the wnte pulse goes 
high. 

tjj ( data must remain valid for 
OnSec after write goes high 


MlUW'i Ulill Ult UMIIlip ' • UIV »vu inv » . i i \ i is- i u' v in'in use mjhv 

Signals from die Z8U arc capable ut stable like ti c ZflQgnOotCTC.Wlth 

providing the times shown in Table V other I/O devices timing may or may 

There is a lair margin as well. For not be a problem. It all depends or. die 

example data remains valid for -0100 speed with which the CPU transfers 

time (almost 200nSecs) after write data to and from the device Those 



F>«ur« 10. 


goes high an d so there is plenty of room devices that transfer data slowly, like 

1 p that has _ longer tdh* Figure l AH i s. arc easy, whereas those that 

1 1 how 21 2 ii be ora transfer data quickly, Hke CR*I 

ected up to a buffer and eddies de- floppy disc controllers, are more d.:h 
coder 11 what base ad<ii> lit You 1 fad I 

it will respond to - answer given bum the midnight oil and try it for 

at the end* yourself. 

a ■ a That completes this quick look at 

wnax 3DOUl t/\J • control signals * at one further point 

remains regarding convention. When 
r. we have oi I PU chip is reading data from either 

ory 10 is very similar but this time, memorv or I/O. then dial device is 
xv menti oned p reviously. TOK Q ii used writing to die CPU, SO should the 

and not MRFO RT) and WR vti! per- RT) ,.r TR line go active’’ Convcn- 

Ii mi t e same functions. However only uon slates that it is the action ol die 

the bottom eight addrt i are used CPU that dictates which line goes 

ic decode whit) port is feing accesses active and. in dns case, it will be die 
Tight line*, allow 2S6 different ports RD line common sense really, since 
to be decoded and RD and WR will the CPI that generates the control 
teS them which direction the data is signals and it should know what it'v 
going Sometimes, several ports exist doing! 
within the one chip (e g. PlO’s which «(Am FCOO) 
have two data ports and at least two 
command : st-’-.u ports) and tt r clu;> 
performs tfc decoding for itself for 







PROGRAMMING 

-THE SIMPLE 

APPROACH 


Mervyn Axson leads you gently through the minefield of writing your 
first “real" programs in BASIC. Suitable for businessmen as well as 
hobbyists, you need only a nodding acquaintance unth the language 
and access to a machine in order to start. 


The operations to be performed in most 
business programs, are very sum pie, so 
•ne programming "hould also be simple 
You may doubt the truth of this if you 
look at a listing of a program, for at 
first sigh', it probably appears to !•< 
very complicated, if, however, you 
examine it bit by bit, you will find that 
it really is quite simple. I’ll be tackling 
the problem in the reverse way, by 
writing a very basic program, and then 
refining it Step l" lIlOV hi 

ends up looking complicated And by 
the way, although the program will be 
written in PET's version of BASIC, it 
can easily be modified to suit other 
machines. 

A problem common to many buxi 
nesses is that of quoting credit terms to 
prospective customer.. Eel u% suppose 
that we require a minimum deposit of 
10'" and that the credit charges are at 
the rate of per annum calculated 

on the balance remaining after payment 
of the deposit. The query is: “what are 
the terms for good costing $399.95 over 
Id months?” The calculations are not 
difficult, although perhaps tedious 


Now we have to consider how to write 
the computer program to carry out 
these operations for us Actually, the 
simple answer is that we have already 
done so. for these are all valid BASIC 
statements! We only have to add line 
numbers and allow for inputting Sum. 
Intend Kate and Period, and output 
ting Deposit and Monthly repayment. 
Our completed program reads 

10 INPUTS 
20 INPUT I 
30 INPUT P 
•10 D-S/10 
50 B - S D 

60C-B • 11/100 • (P/121) 

70 A - B ♦ C 
80 K - A/P 
90 PRINT I) 

100 PRINT K 

Note that this short and simple program 
is complete in itself and will give the 
required answers for any values that 
you wish to input. You could stop here, 
i o h r< i i 

added are largely cosmettc in that they 
do not improve on the basic function, 


tin output, or makt the program easier 
to use. Of course, jn business, these 
factors tan be very important. 

What happens if we load th. program 
into PET and then type RUN? PET 
responds with a "?” so type in the sum 
I followed by pressing the RETURN 
key, of course) Another “ 9 " appear*, 
and you l> pc in the interest rale, and 
finally in response to a third "' r you 
type in tin period. PET now display? 
the answers and the screen looks like 
this 

RUN 
? 399.95 
? 12.5 
? 18 
39 995 
23.7470313 

We would of course mentally round 
the 39.995 to 40.00 and 23.7470313 
to 23.75. but we can easily make PET 
do it for us. INT(X*100+.5)/100 will 
round X to 2 decimal places In this 
program we only need to use this twice, 
but in others we have to use it many 
times so to save typing we can use the 
DEI statement: 

5 OEF FNA(X) - INTlXMOO- 5) 100 
and then 

90 PRINT ENAiD) 

100 PRINT FNA(R) 

will produce the required result. 

It would he helpful if PFT told us 
what input it wanted rather than just 
printing “ 9 ‘ INPUT statements allow 
us to do this. If we amend line 10 to. 
10 INPIT “COST OF GOODS” ;S 

PET will now print: 

COST OF GOODS? 

Lines 20 and 30 cun also be modified 
similarly, and lines 90 and 100 ran be 
altered to 

90 PRINT “DEPOSIT”;FNA(I)i 
IUU PRINT P; “MONTHLY PAYMENTS 
OF”;KNA(R) 

The output will now be: 

DEPOSIT 40 

18 MONTHLY PAYMENTS OF 23 75 

This is beginning to look better, but 
there is .till a lut that can b* done to 
improve it. Showing the Deposit as 10 
rather than 40*00 isaiuioyiai ti» ii 
least. BASIC does this to all numbers, 
dropping zeros that are not significant 
Typing PRINT 40.10 will produce 10.1 
i 'KIN I 10123 n wit in 123 There 
is a fairly simple way round this 
• i although it looks complicated’ 

We convert our simple number to a 
String which can then be “formatted" 
to produce the desired result and then 
printed W. will probably need to uv 
litis many tunes in a lot of business 
programs, so we 1 

section as a subroutine which we can 
call up whenever required 
This is: 

1000(1 Z$ STKd(Z) 

10011) L - LEN(Z$)—2 
10020 IF I. i) I'HEN 1( miO 
10030 IF M1D$(Z$.L.1) - 
“.“THEN 10090 
10040 L ■ L-T 
1005U IF MID34Z3.L.1) - 
THEN 10080 
lOOiiU Z8 ZS*".0Q“ 


Deposit = $399.95 divided by 10 $40.00 

Balance = S399.05 minus $40.00 = $359.95 

Charges Balance multiplied by interest rate multiplied by period 

Interest rate - 124$ p a. the period ® 18 months. ’ 

Hie rate to be applic i 1 2W *1.5 18 VT 

So charges = $359.95 multiplied by 18 "5/100 = $67.49 

Amount to be repaid 3 balance plus charges = $359. |1 

Divide this last figure by 18 to find the monthly payment which is 523 7 5 


So for die general case wc can say 

Deposit - Sum/10 
Balance = Sum Deposit 
Charges Balance • (‘Interest * Period/]2) 
Amount to he repaid = Balance * Charges 
Repayment”. 11 be mi T. 


or, just using initials 

D * S/10 

B*S i 

l "B* (1 100* (PT2)j 
A = R - C 
K * A/P 
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The number to be printed is returned 
as ZS but before we amend the pro¬ 
gram. there is one further point in 
formatting The result would lx- clearer 
if the amounts were set out thus: 

DEPOSIT 40.00 

18 MONTHLY PAYMENTS OF 23.75 

Whilst in this case a -imple TAB(30) 

11 1 lion « : ild b* lati ifa< ton It 
would not if the deposit 10.00 and 
payments 9.95: 

I l 10.00 

18 MONTHLY PAYMENTS OT 9.95 

There is a very simple way to align the 
numbers. They are in string form so 
LKN(Z$) works out how long lhe\ are 
.1 \l 30 - LENi ZS)) will ensure 
that thev are lined up. 

Now the program reads 

88 Z - FNA(l)i 

89 GOSUB 10000 

9>J PRIM “DEPOSIT 
TAB(30—I EN(Z$)):Z$ 

98 Z - FNA(R) 

99 GOSL'B 10000 

.00 PR1N r P;“MON I HLY PAYMENTS 
OF“fTAB(3l> LEN(Z$));ZS 

We now have a fairly presentable result 
on PET’* VDi. A few FRU 
ment ludielou In inserted would make 
it even better, since for example, a 
simple 91 PRINT will put a line space 
between DEPOSIT and 13 l ITHLY 
PAYMENTS, making the result easier 
to read. We want this program to pro¬ 
vide dear answers f"r the novice, so 
■Anal else should we do? For a start, it 
would help them to know that they 
had loaded the correct program into 
PEI 4 PRINT “LOAN SCHEME” 
will reassure them Then we could clear 
the VDI' screen when we have Input 
.ne data so that the answers a.one are 
shown PRINT CHRS{147) will 
the screen and as wo have now lost the 
input data perhaps a.- should also dis 
play the cost of the good* in the out¬ 
put. 

81 PRINT CHR$( 147) 
h? PRINT “LOAN SCHEME” 

83 PRINT 

84 Z - FNA(S) 

85 GO SUB 10000 

86 PRINT “COST OF GOODS”; 

TAB( 30 — LEN (ZS));ZS 

87 PRINT 

.Just for one moment, lot us suppose 
that we are now satisfied with our 
f< \ I iat we think the program 
. ! i ... it with th 

-.impip data mentioned before and PET 
immediately displays 
LOAN SCHEME 

COST OF GOODS 399.95 

DEPOSIT 

18 MON I HLY PAYMENTS 01 23.75 

We now write down the figures and re 
turn to the customer and proudly 
i i inet the results Our efficiency 
must be obvious and surely we will 
make the sale? Alas, real life is not like 
that and we are soon deflated for the 

0 ii- ' 

down, so what would that make the 
i mm ■ he program that 
we have written does not allow for this 


oi experience, we cuuiu niuunj 

gram. Instead of using line 40 to calcu¬ 
late the deposit, we could make an 
input of the deposit offered: 

10 INPUT “DEPOSIT OFFERED”,D 

However, think for a minute, sometimes 
the response to the question. 'What 
rieposi' do you want to pav?" will not 
he j definite figure but “What is the 
least that you require?" We can cater 
for both responses simply by adding; 

31 INTI T-DKPOSIT OFFERED ? 

IF LOWEST TYPE MIN”;D$ 

32 IF DS - "MIN“THEN 40 

Wo have made thi variable D$ rather 
than D to cater for the input of MIN 
If it is then line 32 continues the 
program as nefore. But if represents 

I Hi : r i I In 

convert this from a string variable D$ to 
a numeric variable D. D - VAL(D$) 
will do this and we can then go straight 
to line 50. 

It could happen that the deposit 
offered was less than the minimum re¬ 
quired and this may not be noticed; we 
can add a line to take care of this a:. 
welL 


UY. i II IO »r t«nl \3( . V f V ' K V7 .) I 

35 GO 1 O 50 

If you try running the program now 
you will find that whilst it produces 
the required result, it also end-, by 
printing RETURN WITHOUT GOSUB 
ERROR This is beam *• after imr 100, 
which is the end of the program so far. 
PET “falls through" to the subroutine 
in 10000 on. A simple line 9999 END 
will prevent tins. We could usefully • ear 
the sc reen before any input is requested, 
o line 3 PRINT (’HR $(147) can be 
added. 

The listed program does now begin 
to Jook rather more complicated, but 
by taking it a step at a lime it’s been 
written quite painlessly. And what's 
more we have a program which ha. 
been capable of being used at any 

,i n .'riopi | w - h i 

no means completed yet. How about 
adding the facility of being able to out 
put the payments requ;red for all of the 
periods we offer, which could typically 
bo 12. 18. 24. 30 and 36 months 0 We 
w ill tackle this and other development ft 
in the next section. In the meantime, we 
have a quite useful program already In 
a business situation it is often import- 


• 

3 PRINTCHRtt147) First listing of program'LOAN SCHEME' 

• 


4 PRINT“LOAN SCHEME" 


• 

5 DEFFNA<X)*INT(X»100*.5)/100 

9 


10 INPUT"COST OF GOODS";S 

9 

• 

20 INPUT"INTEREST RATE**;I 


• 

30 INPUT "PERIOD** JP 

9 


31 INPUT-DEPOSIT OFFERED v IF 10UEST TYPE HIN";DI 


• 

32 1FDI*"H1N'THEM0 

9 


33 D*VAKD4> 

A 

• 

34 IFD<S /1 OTHENPRINT"HININUH DEPOSIT IS" ;F NA (S/I 0) :GQTQ31 

W 

A 

35 QOT050 

• 

w 

40 D=S/10 


9 

50 B-S-D 

• 


40 C=B*(I/100*<P/12)> 


9 

70 A = B*C 

• 


B0 R»A/P 

• 

• 

81 PRINTCHRI(147) 


A 

82 PRINT" LOAN SCHEME" 

• 

w 

83 PRINT 


9 

84 Z s FNA(S) 

• 


85 GO SUB 10000 


9 

86 PRINT" COST OF GOODS"JTAB(30-LEN<Zf >);Zt 

• 


87 PRINT 

• 

9 

88 Z*FNA(D) 



89 60SUB10000 

• 


90 PRINT" DEP0SIT";TAB(30-LEN(Z»)j;Zt 


9 

91 PRINT 

• 


9B Z*FNA(R) 


9 

99 GOSUB10000 

• 


100 PRIMTP ; "H0NTHLt PAYHENTS 0F";TA8(30-LEN(ZI)) JZ* 

• 

• 

9999 END 


• 

10000 ZI=STRI(Z) 

• 


10010 L*lEN(ZI)-2 


• 

10020 IFL S OTHEN!0060 

• 


10030 1FNIDI(ZI,L,1) S "."THEN10090 

• 

• 

10040 l*L»1 


A 

10050 IFNlDt<Zt,L,1)*"-"THEN10080 

• 


10060 Zf=Z**".00" 



10070 GOT010090 

• 


10080 2%=lt* m 0" 

A 

• 

10090 RETURN 

V 


People’s 

Pascal 


$29-95 


At last your TRS80* u.iii Ml P.isca' MM 
The Chw i ■ . 1 Pasca u ’ I" . 

mr »nev»d for Level il TRS 80* 16< and 
up You no longer nitnd to be left out of thr 
growmggroupof Pascal users, because People's 
PiiscjI i| vfi you everything you nee* I f • «t*- 
structured Pascal program*. 

• T ny Pascal corrp er • corrr «te tent "1 tor 
•or writing your prog-arm • complete t.ny 
Pascal monitor • sample Paso' programs 
• ujunjiuj i THS 80Computi- g si. 1 4 
Peop'e's Pasca s both s powerful. structured 
anguage and "CPU expeditor' Peoplr» 
Pascal programs execute at east four times 


faster than Basic, and often eight-t>m#s 
faster' Special *unct ons open up the com 
r etc graphic capab I ty of TRS-80* You 
now h jve tne me uni to w te •- >-.«• d ait ng, 
-np'essive, high-speed g'aoh-cs prog'ams 
that am great for games, plotting, itat it ci. 
etc. 

For tne serious computernt, side two of 
-"eop e 1 P«w.ul II (tape 61 contains a Ifge- 
comp #r and comolet# source to the cgmp*ler. 
written in f*osca This means you can r* 
comp e the comp er, mak ng changes, 
■dd'i-g features, etc (liut this wi tide at 
east 36K RAN* and a sond knowledge of 
programming) 


With the complete Peoc’es Pasca operating 
system, you can save and >oad both source 
(Pascal! prog-ams ana compi'e - proq-ams. 
to or from cassette tape Thu means that 
once you na.e de-buggeo a orogram. voj ca- 
save the P<ode Icompiled program! an<1 
thereafter, to run the program, you need 
Of , load the super-fast P-code. 

He - is a partial list of People j jtuies 

recursive orocadum/fonctions • for I loop I 

• cased thin else • one j mens on: arrays 
• write • read constart • - peat unt | .oool 

• peek & |)o«n • plot (graphics for TRS 80*1. 


MS MICROSOFTWARE 

Please send mail order to P.O. Box 119, Essendon, Victoria, 3040. 
15 Beryl Street, West Essendon. 
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thesy t**n: in which they've invested. 

The next stage in developing our 
loan scheme program is lo add the 
option of calculating the payments 
n-quned for all the period we offer, 
i e to be 1 

ana 30 months. This will enable us to 
answer the general query: "What are 

your terms for .?” quickly and 

comprehensively This development 
does n*-ed a bit of thinking about. The 
i, very similar to that 
yaed for the deposit option. We shall 
have to alter some line numbers for 
reasons that will appear later, so delete 
line 30 and write: 

25 INPUT “PERIOD? 

II ALL TYPE! ALL”. PS 

26 IF P$0 “ALL”THENP~ VAUFSi 

Now we either have a single value 
for the period in P or w« have ‘‘AI I " in 
P$. If the former, then the program as it 
stands will work: hut what rhanaes are 

■ I i I 

have to do Is to run through lines 
60, 70 and 8 1 for each value of the 
period This obvioush calls for a “FOR 

to specify th* step between values as 
well as Hit* start arid finish • FOR P 
12 to 36 STKP 6 will successively 
give tiie correct values to P hut what 
happens in line 80^ Each time we run 
t(trough the loop a new value will be 
i aleulated for R which will replace the 

f irevious one, no when we exit from the 
oop the only value of R available 
i . i i. >r 36 mo 

.i m i anangi to ivi 

value of K eaih turn- t: I t 

Fortunately, BASIC provides an easy 

I ittllOUl '■ ' ■ 

not think so from the argon, for 
we construct an arruv using a single 
subscripted variable (or something 'ike 
that!) Ml litis actually means is that we 
save the first result as variable R. 1 1 . the 
second as K(2i and so on I he program 
changes the number in brackets, the 
subscript, each time we g< round the 
loop, the result being that our five 
values for It are all saved as K(li lo 

R(5). 

How do we write the program lo 

. rfi rm I m opt rat ; ■ 1 

J to keep track of the subscript and 
first we give it the value of 1, 55 .1 1. 

•i . p the loop IB 
12 TO 36 STEP 6. Lines 60 and 70 re¬ 
main the vaim but we alter HU lo R(J) 
- A P and give it the new line number 
of 77 Hi 1 j now has the value of R 
when P 12. .1 now has to equal 2 so 
7‘i J - J*1 We now have to go back to 
el i of the loop, e 57 li 
11 i r 18. 80 NEXT 
will accomplish this, and since .1 now- 
equals 2, the result will be saved as 
Rt2 1 ThF will he repeated until al' five 

! I 'Alt 

from the loop to line 81 

We have now dealt with the case 
when P? ; “ALL”, but what when P 
has a single value? 1 his would work 
• i iw we hav- tl 
the program by putting In a loop 
which in this instance we don't need! 
We must miss out the loop instruct tun 
i,i couple ol 

statement* in Unis bo and 78 will hi 
sufficient The complete section of the 


56 IK P$0 “ALL THEN 60 

57 FOR P - 12 to 36 STEP 6 
60C-B * (I 100iP, 1 12)) 

70 A - B ♦ C 

77 R(J1 - A P 

78 IF PS) "ALL” THEN 81 

79 J-J * 1 

80 NEXT 

1 hi- may seem a little complicated at 
first but once you get the idea it is 
really quite simple It's well worth 
making the effort to fully understand it. 
since it is a technique that is .cry valu¬ 
able in many business programs, where 
the ability to perform repealed cakulu 
tions and later recall the results is a 
necessity 

W'e have just mentioned recalling 
the results, so how do we do that to 
produce our output Very simply. |ust 
by using the same technique. 

95 J - 1 

96 IK P$0 "ALL" THEN 98 

97 FOR P- 12 TO 36 STEP 6 

98 Z - FNAiR(Ji) 

99GOSUB 10000 

ion PRINT P; “MONTHLY PAYMENTS 
OF , TAB(30 - LEN(Z$));ZS 


101 NEXT 

You may remember that we left u few 
spare line' after inputting the period 
This u. to allow us to check that the 
data input i> valid. As the program 
land , it will perform th» call ilat on* 
for any period of months typed in. 
even 1 or 1000, Admittedly, these an 
unlikely errors, but 21 instead of 12 
or 42 Instead of 24 are very po: ible 
There are many ways in which we carry 
itched a simple one can to 
based on the fact that all the valid 
periods can be divided by 6, resulting 
n whole numbers i integers! ranging 
from 2 ti 6. W'e ■ .m <- h :f.is BASIC 
in two lines. IF P 6 0 INTI P/6) THEN 
“ERROR” check-, for whole number 
a.g. 21/6 * 3.5 ao err >r 42/6 ' il 

pass th • hut will fa.i II P I 
OR P 6 6. Actually, as often happens, 

the program become, a little simpler 
if we revane the lira i- . II 
- <6AND P 6 2 THEN “PROCEED 

AS NORM An error e g 42/6 - 
7 w U Um n o thi next itaU 

ment which is tne error message, so 
saving another jump statement 
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!• 

3 PR1NTCHR* (147) Loan scheme final version 

• 


4 PRINT"LOAN SCHENE" 


• 

5 DEFFNA(X)=INT(X»100+.51/100 

• 


10 INPUT-COST OF G00DS - ;S 


• 

20 INPUT-INTEREST RATE" ; I 

• 

• 

25 INPUT-PERIOD I IF ALL TYPE All";P$ 

• 


26 IFP»O-ALL"THENP*VAL(PI):G0T0 28 



27 GOT031 

• 


28 IFP/6OlNT(P/6)THENJ0 


• 

29 IFP/6»<6ANDP/A>«2THEN31 

• 


30 PRINT-INVALID PERI0D"iGOTO25 

0 

• 

31 INPUT-DEPOSIT OFFERED ▼ IF LOWEST TYPE «IN";DI 


• 

3? IFD»=-H1N-THEN40 

• 


33 D = VAL(Dt) 


!• 

34 IFD<S/10TH£NPRINT“HINIHUN DEPOSIT IS";FNA(S/10):G0T031 

• 


35 60T050 


• 

40 D=S/10 

W 

• 

50 B=S-D 

• 


55 J=l 


• 

56 IFPIO-ALL-THEN60 

• 


57 F0RP=12T036STEP6 


• 

60 ClJ)*B*<!/100»(P/12)) 

• 


h IF P/6- <6 \ND F 6>-2 I'HFN .11 
in PRINT "INVALID PERIOD" GOTO 2R 

There is one further valuable addition 
we could make to the program, and that 
is to give the option of having the out 
put priiu d i ! 1 external to 
rET are given numbers and that for a 
printer is usually l To output to the 
external device, a file is opened — OPEN 
:, I i. Um ' to Now any ttet ini 
starting PRIN I +1. will cause the out¬ 
put to In sent to that device So after 
enquiring whether the option is wanted 
and receiving the answer yes' we run 
through a series of statements identical 
to lines H2 to 104 but with PRINT : 1 
instead of PRINT Actually, they are 
not quite 1 1 * tical for you will notice 
i i ii - -1 ons are slig i 
iffcrent n at ium lb hi vay hi 
printer used, a Teletype 4-i. responds to 
’.he TAR instruction. On PFT.TAIL30) 
causes printing to start in the 30th 
• ■ in m 1 1 in ■ 'i 

line, but on the Teletype TAB(30) 
i printing to tUrt in the I i 
position from where the print head is 
.t ,i i d rhi Hu mi is ii si havi 

already printed DEPOSIT, printing will 
■tart in print position 37 and not 30 
as required. We therefore have to deduct 
•he length of .my ite:i already printed, 
including spaces between words, from 
le ■ posit i mbei g 

TAB) 23) after DEPOSIT. 

Another addition has been made 
to the printed output If the quotation 
is goen to the customer, we should 
show the credit charges which would be 
made in each case for the differing 
periods. This information is present in 
variable ( and we can use the same tech 
mque to preserve the values as we did 
for R, ie CtJl is substituted for C in 
lines bO and 70. For clarity we want to 
print the credit charge on the same line 
a-s the repayments, but we cannot give 
the instructions in the same statement 
line since we have to GOSt Ii to format 
C(J) Rv ending lie payment print 
instruction with a **,' we suppress the 
carriage return and line feed, w> achiev 
ir.g our objet The only other alteration 
to the program occurs in line 1 12 where 
we alter THEN 9999 to THEN 110 to 
give the printed output option 

We now have a fairly comprehensive 
r i nii pv « which ' 1 ■ 

most inexperienced junior car. use to 
give quick .uni accuraU an Wei to 
queries. The full listing does show quite 
a complicated piece of programming, 
and 1 certainly would not like to have to 
sit down write it ail at one go However. 
I nope you have seen tnal it really is not 

all that complicated if broken down 
into steps, a* 1 have done. The experts 
may scorn my methods, but they meet 
the criteria 1 have laid down. The pro¬ 
gram works and it docs just what I 
want It operates quickly enough for 
t| ' i th on the 

VUl and the printer at the fa^est 
they will operate No doubt ii could be 
made more elegant, but time is short 
and there air, no doubt, many other 
tasks to perform. 


;; K(J)= A/P 

78 IFPKVALl-TMENBI 

• 79 

BO NEXT 

• 81 PRINTCHRK147) 

82 PRINT* LOAN SCHENE" 

• 83 PRINT 

• 84 2*FNA(S) 

85 GOSUB10000 

• 86 PRINT" COST OF GOODS" ;TAB<30-LEN< Z«));Z» 

87 PRINT 

• 88 Z«FNA(D> 

89 GOSUB10000 

• 90 PRINT" DEPOSIT";TA8l30-LEN(Z!)l;Zf 
9 91 PRINT 

95 J-1 

• 96 IFPIO-ALL-THEN9B 
97 F0RP=12T036STEP6 

• ye Z=FNA1R(J)) 

99 GOSUB10000 

• 100 PRINTP J“NONIHLT PAYMENTS 0F"J TAB(30-LEN(21))JZt 

• 101 PRINT 

102 ifpio-all-theniio 

• 103 J*J9I 
104 NEXT 

• 110 PRINT-00 YOU REQUIRE PRINTED RESUL1 * M 
120 PRINT"IF YOUR ANSUER IS YES, THEN SUITCH 1 ' 

• 130 PRINT-THE TELETYPE ON AND LOAD PAPER" 

• 140 PRINT-PRESS DAfA BUTTON UN fELETYPE AND" 

150 PRINT-TYPE 1 ON PET KEYBOARD" 

• 160 PRINT-OTHERUISE TYPE 2“ 

170 INPUTH 

• 180 IFMOITHEN9999 
190 OPEN 1 # 4 

200 PR I NT 11, "LOAN SCHENF QUOTATION BY C.AXS0N l SONS" 

• 210 PRINT!1 
220 Z«FNA(SJ 

• 230 60SUB10000 

240 PR IN TII," COST OF GOODS"JTAB<37-LENtZl)>JZl 

• 250 PRINTI1 

• 260 Z*FNA<D> 

I 270 GOSUB10000 

• 280 PRINT*1," DEPOSIT";TAB(43-LEN'Zi>); Zl 
290 PRINTS 1 

• 300 J«1 

310 IFP$<>"ALL"THEN 330 

• 320 F0RP=12T036STEF'6 

• 330 7=FNA(R(JI) 

340 GOSUB10000 

• 350 PRINT!!,P ;"hONTHL Y PAYMENTS OF";TAB<28 LEN(Zl ));li 
360 7 = FNA(CU)) 

• 370 GOSUB10000 

380 PRINTII,TAB(10);-INCLUDING CHARGES 0F";Z1 

• 390 PRINTII 

• 400 IFPI :>"ALL"THEN9999 
410 J*J+1 

• 420 NEXT 
9999 END 

• 10000 ZI=STR»<Z) 

10010 L-LEN(ZI)-: 

• 10020 IFL»0THEN10060 

m 10030 IFNID»<Z$,L,1)= M ."THEN10090 
I 10040 L*L♦1 

• 10050 1FHIDI(ZI,L,I)*"."THEN 10080 
10060 ZI=ZI*".00" 

• 10070 GOT010090 
10080 ZI=ZI*"0" 

10090 RETURN 







\ ICTORIA 
AUSOM 

Apple Users' Society ol 
Melbourne Contact Mr 
Davia Turk ofComputerland 
Melbourne 

Commodore Computer 
Users Association 
The newly inaugurated 
( ummodore Computer Users 
Association of Victoria will 
meet regularly at ' 30 p.tn 
on the last Tuesday of the 
month at the Nortli 
I M t i 

Socnd Club, 1 jgarty Street, 
North Melbourne 11 

Association has a variety of 
aims ui rder to support 
users of Commodore Micro¬ 
computers and to use such 
media as newsletters, 
seminars, conferences and 
the like to inform members 
Ol Lhc latest .evclopments 
For further detail' please 
contact Nicki Saunders. Ihe 
Secretary on 614-1433 o: 
614-1551 dunng business 
hours. 


Cotnpucolor Users’ t .roup 
Write to Mr. T. Ferguson of 
12 Morphett Avenue, Ascot 
Vale for all the information 
necessary 


Geelong Computer Club 
Interested people s ould 
contact Mr Peter McKean, 
P.O Box 93 Geelong, 3220 


S.C.U.A. 

Sorcerer Computer Users 
t Australia). Further details 
may be obtained from the 
Secretary, S.C.U.A., P.O. 
Box 144 L)o:k aster, 31 Ob 


S M.U.G. 

To find out more about Hits 
group ol SORD M ] 00 users. 

i Mi Ri in Miller, 
60 Winmalcc Drive, Glen 
Waverley, 3150. 


NEW SOL III WALLS 

Commodore User Group 
TheCommoc.ore l se: Group 
ol Sydney considers rtscll 
■‘an effective method of 
sharing current in formation, 
ideas, programming tech¬ 
niques, hardware interlacing, 
and cost effective applic¬ 
ations relating to the Com¬ 
modore computer-. Utwcen 
commercial users and .lobby¬ 
ist;, and tlic manufacturer 
A monthly newsletter is 
avodablc to ncrubers, witii 
product news, details of 
current software arid a User's 
Directory to other sources 
of information. 

For more details, drop a line 
to Mr John Guidicc, C • 
The Commodore Users 
Group, G.PO Box 4721. 
Sydney. 2l)Ul 


Compucolor Users’ (.roup 

yo ;re interested. 
Andrew Macintosh ol 91 
Recent Street Chippendale, 
is the man to see. 


FAX 



am HOIK 


* m—.» nO. MX .miilH&nM m 
Ilf. r «!(•>. xl t» .jmii. l« In! 
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< to r.mUa Oh UII ri> and FU lortwj* «l_ ui .i|a«Uu« 
JLUIu! - - 
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TALI tr,n»monx» c-joOit.ju«d li> Hi ooo 
■* <“• FO wil. adil ? prmittarn 

»■ ' 'arty rt ^ni, ma.M 

immi 

IMt Uw rmM-u at IS. tt-d-w p»- n ML W 


BOAT 

80 Applications Transfer 
A new group formed to 
serve all users of 80 series 
microprocessors (8080. 
8085. Z80). 

Ihe group wiU function as 
a software exchange and 
applications forum for 
Australian 80 series micro 
processor users from all 
applications spheres, in 
eluding industrial, scientific, 
business and hobbyist A 
newsletter will Ik* published 
bi monthly and get together, 
will be held periodically 

80. A1 has software from the 
CP M Group available lor 
distnbution and is currently 
negotiating to gain access to 

the PROTEUS soft e 

library and ether applic- 
at ns ! bf -k" S ft-' ne 
currently available from the 
80AT software resources 
ranges from simple I/O 
programs through system 
utilities up to complete 
languages such as STOIC, 
ALGOL-M and FLUX. 
As 80AT is stnctly a spare 
time activity for the con¬ 
venors it would be apprec- 
D enq i i 

mail only: To 80AT, C/- 
Planet i Systems 4" Birch 
St.. Bankstown, NSW 2200. 

QUEENSLAND 

Brisbane Youth Computer 

Group 

Mr A Harrison, I’O Box 
396. Sunnybank. 410‘>, 
should be contacted tor 
more information 

1 REE Microcomputer 
Interest Group 

Fnquiries should he .erected 
to Mr. N. Wilson. P.O Box 

81. Albion. 4010 

SOUTH AUSTRALIA 
TRSS0 Users' Group 

To obtain details contact 
Mr. G. Stevenson ol 36 
Sturt Street. Adelaide, 5000 

ACT 

M1CS1G 

Further information con 
cerrnng M1CS1G from the 
Registrar, MJCSIG, (’/- P (). 
Box 446, Canberra City, 

2601. 

NEW ZEALAND 
Wellington Microcomputer 
Sock*!) Inc. 

Write to hndsay Williams, 

2 P^ pc Street, Plimmcrtun, 
New Zealand. 



MSI RAL1.VS MOST UP-TO-DATF BUYERS GUIDE 
FOR MICROCOMPUTERS 


Month hv month, even effort will he made to keep 
In Store up-to-date and accurate 

I nd that means . I/’C will always be happy to hear from its reader 
of any errors, and additions that seem worthy of inclusion 


LIST OF ABBREVIATIONS 


A 

Assembler 

KB 

Keyboard 

A/D 

Analog to Digital 

M/A 

Macroassembler 

B/W 

Black and White 

N/A 

Not Available 

C 

Cassette 

N P 

Numeric Pad 

cps 

Characters per second 

O/S 

Operating System 

Doe 

Documentation 

P P 

Parallel Port 

L 

- hxtensne 

RAM 

Random Access Memory 

Ed 

Editor 

ROM 

Read Only Memory 

1 

Extended 

res 

Resolution 

F/D 

f loppy Disc 

S 

Software 

II 

Hardware 

S/P 

Serial Port 

1 

- Introducton 

T/E 

- lext Editor 

I/O 

Input ' Output 

U 

Utility 

int 

Interface 

VDl* 

Video Display 1 nit 


All prices shown are exclusive of sales tax. except where indicated by an asterix. 


Software item* listed ir. ra/ici jic not included in the basic r rice f thr equipment 


Name of 
Machine 

Mam 

Distributor 

A Phone No 

Hardware 

Software 

Doc 

Price 

Com men Is 

Apple II 
plui 

C.-mpu'erland 
(03) 62 5581 
(02) 2«» 1751 

648K K \\l 6502 i k n 
VDL int. 81/0 slots 
•\imr« paddles prion 5'." 

1 1) (116k I and 11 Mb dis. 

O/S BASIC 

Pise*/ games 

7] 

$1395 

280\|92 oigh res colour 
graphics. Applesoft 

BASIC in !?k ROM 

Century 

Abacus 

Computer 

Store 

(03) 429 5844 

riOA 48-MK R \M z.ro 

12" VDl 2x5 ." 1 D 
(2x 14 3K) 112 cps printer 
pi 1 II 

i*20" includes 2xh/D 

2x31 s K) hard diu 
4\RS232: 2xP P 

COBOL 

FORTRAN: 

BASIC 

i 

C100 

$4950 

C200 

$5400 

t 

Also available C300 

Challenger II* 

Systems 
Automation 
(02) 419 6477 

t 32k RAM 6 1? C int 
24x32 VDl int RS2J2 
port; >ption dual 5^" 

1 DiI4UKi 

O/S BASIC A 
games 

l 

$448 

HK mtcros.'M HASH in 

ROM expansion board 
available 

Challenger 4 

Systems 
Automation 
(02)419 6477 

8 48k RAM 6502 -dour 
•s' • V ) kit RS232 
put PP pti. - 6502C 

microprocessor. dual 5'." 
F/DU40K) 

BASIC Patcal 

i 

$87| 

BASIC in 8K ROM 

II ! 

II 

Anderson 

Digital 
i quiprnent 
(03) 5-13 2077 

8-32k RAM 8086 13". 
’2x64 8 . olour VDl 
single 5'i" 1 D olk> 

RS232 per* 

L\BASIl : ROM > A 

i 

$2095 

16K model. S2395: 32K 

S?6 0< rr lintrnjn • 
manual available 

Cromcmco 
System 2 
System Z2II. 
System 3 


64-51 - K RAM Z80 A. 

System 2. dual 534" F D 
(346K) System/211, 
also Winchester disc 
(11 MB) Sv stem J. 8“ 
dual IMIS S P P P 

( DOS BASIC 
COBOL FORTRAN' 
M/A f n BASIC 
StructurvO BASIC 

“e 

' 

$3990 

System 

Z2H 

$9650 

System 3 

$6750 

All 5 ■ •- r' andit.le 
mult- user (2- _ users) 

$2880 $882' 

Exidy 

Soxcerrr 

Model 11 

Dick Smith 

1 lectromcs 
(02)888 3200 

S-48K RAM Z80: 

M)*64 VDl int 

RS232 Port P P 

M0Q bus extra C tot 

O/S: ExBASIC 
(ROM) MOOS 
CP/M 

I 1 

$1295* 

High res graphics Capability: 

16k version 51 395* 

32k version SI525*: 

48k vendors S165'* User 
progzamn able .i.aracter -et 

















Name ol 
Machine 

Main 

Distributor 

A Phone No 

Hardware 

Software 

Doc 

Price 

Comments 

HP-85 

Hewlett 

Pas katd 
Australia 
(03)89 6)S| 

16-32K RAM: N A: 

5”. 16x32 0 v$ VIHJ 
C(200k): 64 cps 
printer RS23? p rt 

4 x P p 

BASIC 

S 

$3550 

hull dot matrix graphics 

N/P compact portable unit 

IPS 11)0 

Mi rnpr rs’ r 
Applications 
(03) 754 S10I 

'2-89' KRAM 8 )85 
. KS. •: ;■ .-s. s.t;i 
bus: dual 536" i D 

6Juk i 

o/s rx BASIC 

I d . A CP/M: 
CBASIC FORTRAN’ 
COBOL 

ir 

$3750 

_ 


Mia engine 

i 

(03)598 920- 

Abacus 

Computer 

St re for 
complete 
s\ stem 
(1 4 

64K R \M MCI 6( 

2 v RS232 port! 
r\P/P Options dual 

5‘." I /D (Single ordblc 
Jensit>); 8" F/D 'single 
•t dl)l density) 

IS Pat il: File 
Manager L' 

If 


.1 • r 1 h I'd 

North Star 
Horizon 

Melbourne’s 
Byt'- S 1 p 
(03 • 568 4022 

32-64K. RAM: Z8UA 5vk" 

1 UM70K) 2xS/P 

1P/P optional VDI 
($1350); Quad den sip l-'/D 

DOS. BASIC. 

COBOL FORTRAN’ 
P*iC9t: CRM; M/A 

E 



Pet 2001 

Hanimex 
(02)938 0400 

S-32KRAM 65 _ ( 

9" 25s 40 B tt VDI 
cstraCIn: II I 1 4KK port 

O S: BASIL. A 

I 

8k $1199 
I6K $ 18.59 
J2KS2249 

Options dual 5'i" 

1 /n (353K), $2329 

5109 lor disc operating ROM 

Sord Ml00 

AC 1 III 

Alliance 

Digital 

Corporation 

i ; 

Ab jcus 

(03)429 5844 

48K P. \M 78(1 24x64, 

12" VDll: KS232 ports: 
2x5$i” F/D f2xU3K) 

SlOO lius 2 octave 
speaker A DConv. 
option 8 colour graphic 
controller i $ 1450) 

O/S F \BASIC 
FORTRAN 

I 

$4500 

MI00ACEIV K colour 
graphics controller incl. 

Sord M223 

Alliaru r 

Digital 
Corporation 
(02) 43h 1600 
Abacus 
(03) 429 5844 

64K K\M 780 127 

24\8u VDL 2xRS232 
port Sion bus 5 ; i" 

I m35uk' 

O S FmBASIC 
FORTRAN COBOL 

H 

S7500 


I KS 80 

Level 1 

Tandy 

1 cetlQ.- ics 
(02)63*66?) 

4 16k RAM 780 < 

127 16x64 B/VS \Dl 

BASIC Games A 

i 

$699- 

BASIC in 4K ROM 
upgradable to Level 2 

IRS-80 

Level 2 

landy 
riectromes 
(02)638 66)3 

4-*8k RAM 7.80: C 12". 
16x64 B/\$ VDI 

KS232 port P/P 

BASIC M/A 
FORTRAN 

COBOL 


$8 •* 

16k machine includes 

N/P 4.J6K uraadr S320- 
($25 U* without N/P); 
max. config. 51169* 
ptlon single SVi” 1 / D 
' 78k ). (max of 4) 

Vector 

Graphics 
System B 

AJ A J$V Dicker 
(02)524 5639 

64K RAM Z80 Dual 5V 

D • J0K l - 24 30 

B W VDI S/P 2xP/P 

Dos B A SfT A 
CP/M: F.d 

E 

S6350 

Graphics ar.d naitinii pad 

Versatile * 

Microprocessor 

Application! 

(03) 754 5108 

32-56K RAM:8085:9". 
24*80 B/W VDL' dual 
: t D (630K S100 

bus 2\RS232 

MBASIC: MDOS 
(including T/l and 

A) Version 4 

MOOS AND 

BASIC . CP M 

F. 

S5692 



SINGLE BOARDS 


Acorn 

Cottage 
Computers 
(03)481 1975 

1 SK RAM 650? 1 PROM 
socket. Hex K/B: C irt. 

8 digit I 1- D display up to 

16 ports: options Euro* 
card 64 way connector, 

VDU card, 1 ull K Beard 

V.k monitor 

BASIC 

s& 

II 

System 1 

5285 

Syjtcmll 

$1224 

Systen.111 

(incl a SV/ 

D) 

$2763 

Universal interface card 
available. 

Aim 65 

Dwell Pt 1 td 

Hi:'487 tin 

\AK K AM 65c: 8k ROM 
lull K B: 20 character 
l ID display 20 char 
acter thermal printer: 

Cs2 inr 1 P P 

8k monitor in 

ROM A: 

BASIC 

z 

5525* 

"use available 575* 

SUL 100 

Miciotnx 

, i - ■ ■ 

lk RAM Z80. 8k 

i ,, 

1PT 

lk monitor DOS 
in ROM 

E 

5299 

Also available assembled 
$374 

Superboard 

Systems 

Automation 

. 6477 

4-32K RAM 6502: I0K 

i M ill K B 24* 

, 

RS232, dual 334’ F/D 
(MOK) 

basic games 

1 

5360 

B ASIC in 8K ROM 



































Written for a Level II IRS-80, Byte 
Saver is a good adjunct to the many 
BASIC renumbering programs which use 
spaces to compensate :or shorter line 
numbers being inserted »n the program 
text < eg. 1030 might be replaced by 4301 
It b also a good way of tidying up and 
compressing programs during their dev¬ 
elopment 

Rather than requiring memory size 
to be set. Byte SflirrPOKl »its machine 


Byte Saver 

by Peter Dillon 

code into the string in line 65.100 
The memory position of the routine ts 
located using the VARPTR function 
and Lite reservec word, NAME, is used 
to call the routine. Whenever the 
interpreter encounters the word NAME, 
it jumps to a machine language routine 
who's entry point is given oy the values 
at memory locations 16783 and 16784 
To use Byte Saver , first ( LOAD the 


short merge program and RUN it. then 
CLOAD the program reauinng com- 
i V vi il . ! '.li 
PORT. 16548. 233: POKE 16549. 66 
and R1 N again. Now the Byte Saver 
can be loaded and RUN. 

Byte Saver will remove all spaces In 
the program text except those following 
REM statements or between inverted 
commas. 



MERGE 


0 p.-PtlM.l?li‘9)*«lh' 17::* -.lb 

* l J)-PF?K. j- i-;-5€itP^»0T-£NP^H£lbS48. J-lN'«.J/23fei«236*P0KElB5&9. X**T< 

w J/236)FWD£l r >El 




BYTE SAVER 






hMV«? C_S:bF*Ltv»l7liS*P-PEt- • 1LI-C 165-S '-.36 

65005 RRJNTOR* •■M-Hiv.ii.i. JHIOIHK MEM «TP. iP l T: PRINT i PH1NT 'MO. BVTF3 

TO E€ CM£t>£D 

6se*.0 oosuKSsee 

.« I. :>..*. Mt. il ’ ji-l-.l .1. ;-4. i-i I M «. IN. i.eiPOf l .. •••' • , '1H . 

EEsPRIMTiPRINT HEMC^r SAVED ' : t »-*CXLINSEN; tLhc GC3UBfc5l0C 
r-.p.e m : -1 1 ii : 'i i • m»' rif> -i-. *Mirjc5«ro 

63650 ITPLL' HP -JATHLNPCftQ-‘LML* I 
65060 :‘°H- HP »320W0F;.aG*--.THFNG0SUfl6 c «. .10 
I O-. f- *41.- I • -• .1 

65100 *£n FINDS -ErCPY POSITIO*. GF *fXT lInE 

£5110 hf-NPi. IN»CX D.lN-.C* l*. 

651.0 NfcXL IN*P£E** r.P> l • 

65130 HO^MP.'|FLOn--HPf "URN 

63200 WH «OVC8 K.OCK O* - HfHORV •••• 

652CS Ptr AfrO POJuS~5 PQIWTSRS 

65210 MJPWVTtB-P-HP- liaOURCl-np* A - - NEtUM-NEiLl 

N l 

65240 PCK£K*2,SOURCE-IN' SC -ce/136 •2561 INT■SOURCE/2S€> 

65.50 P->.LP*3. U • -IN INT UL : N . !,C •CSC* »*Oki. r »L. IN ' ' Cl. :.l l-N/CV.» 

63262 PEEK'S. V.-BY*EC :nTim.«Sy’ES/ 236- *256sPQKEK-9. INT <Sul* '”ES-156 
63270 N*1EtP0K£»-2. IIPOEH.' I* 3. I' P0KF**3. ! iHf-lLD. IN 

65280 ►<*-■ - 1 _kEMC.HA .‘<i 

I HA*N0b ■' -•NOPOVf • 

63300 7•-"12343670301.5*- lluO'-I H/L ROUT IN* 


m 65310 DGIAaiMW. 2, 2.17. ;-60- 1.2-2.237. l 'b.Li 7.201 
651-0 I-VOBPIP :«)IK-PFF- I«|>«P£EK J+2) *256 
^ 65330 r0PL‘'T0K*13l«6H0H!P0P_L. PJNt» T 

•. 65T-ufl »0KL:67e: ►’tt* J+l • «PD*E1C 84. “fcfch >2 iRt’jRN 


SOFTWARE 

AUSTRALIA'S MOST COMPREHENSIVE CATALOGUE 


SEAHORSE 

supplies more than 470 programmes from: 

MUSE / rfiOGRAMMA / MICROSOFT/MICROSENSE LIFEBOAT/GEMSOFT 

for the 
APPLE 
CBM 'PET' 

TRS 80 
SORCERER 

$1.00 inc. p & p refundable with order 

Please specify your computer. 

SEAHORSE COMPUTER SERVICES 
P.O. Box 47, Camden, N.S.W. 2570 
Old S. Rd. Razorback, N.S.W. 


i r\ a /> v o r» r» i o* 







TRS-80 Graphics 

by Peter Dillon 


The following program uses among 
other routine 1 , a machine language ib 
routine to provide for very rapid move¬ 
ment of large number of bytes 

In Its wisdom. Microsoft did not 
include MOV I i nt i and til d< ru 
so forfeited an opportunity of creating 

I. i .1 • : I ii _ 'll 

ation of large blocks »f memory. Vie 
routine used in TRS-80 Graphics i*- 
fourteen bytes long and includes the 
i the memory mock to be moved, 
source address and destination address 
In tins case die block of memory is 
at 1024 bytes corresponding to a full 
■ •I Source at 

addresses are POklici into the routine 
in t< w if infon tit 

to be transferred to the screen from 

i i i vena Line! 

to 1030 POKii the machine code into 
memory beginning at 21 *>80 and 
memory size should be set to this value 
Memory from 2.‘'000 to : 2 7t' is used 
ire ten semens numbered u tin 
Rather than tying up the UsR 
■i and, ( res utilizes the reserved 
II an entry 

point in line 1020. The l SR com mane, 
is therefore free to be used for other 
machine language routines. 

i i 

lor a loK. Level II machine and uses 
the numeric keypad’s two left columns 
(t.c. keys 1, 2. 4. 5. " and 8) to corres¬ 
pond to the ix pixels per video byte 
Key “O’ will till die current cursor 
intiot I W I II III; 

lour arrows are used to move the 
flushing cursor in their respective 
directions. 

To move a screen to memory, press 
key M and then the desired memory 
number (0-91 The content' of any 

memory can be called upon by pressing 
the “Hr key and then the at >roj iai 
number (0-9) Once created, a screen 
can be caved on tape. First put the 
screen u: a memory (by typing for eg 
i i! press the **S" kev foil wed 
by ‘‘4". Lnsurc llic cassette player is 
m the record position before executing 
die memory to cassette routine Should 
i il ■ “S” n ’ I" k ■ i 
you will have lost the current screen 
but can recover the command mode by 
pressing the key “f . Ihe recorded 
screen *an be input from the tape by 
typing *T’ followed > die memory to 
d to store the screen. 

1 he Draw subroutine can be accessed 
by typing “D” It provides an easy 
way of developing extensive layouts on 
screen by compensating for another of 
Microsoft’s omissions, die PLOT function. 
In addition to this, circles may be 
produced by indicating centre and 
radius. No more than 15 of itch <>; 
circles and lines may be requested at 
any one program run and each line or 
circle is specified by a number from 
Oto 14. 

A summary ol executable routines 
is given by typing shift “IT’ while in 
die command mode. 
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□ATPiSDFT 

MICROCOMPUTER 

SOFTWARE 


Word Processor 

I ltc following listing is suitable for an 8K I xuly Sorcerer 
Our thanks to Tony Hailes. 


Proudly present the 
largest range of software 
In the world for the 

COMMODORE MICRO 
COMPUTER. 


“PETSOFT” 

Over 200 programs 
Including:- Over 40 
Business Programs Over 
06 Programming Aids & 
Tutorial Programs. Over 
60 Simulations and 
Oames Programs. 


• Both cassette and 
disc based programs 
available. 

• No hassle 
guarantee - if our 
programs don’t load, 
we will replace free 
of charge. 

• Write or phone 
now for our fabulous 
free catalogue. 


DATA80FT 

139 Guildford Road. 
MAYLANDS W.A. 0061. 

Tel: ( 00 ) 871 7169 
Agents required ell 
States. 


to CLfcA**«v)n 

11 PSIiruef 10); “alUPLE »OAO PACCES6E4” 

1? PHlNt 

is oimas(wo) 

16 F0AA.1 TOSr «FADA1:N£*I 
1? f QKAaO T014 

19 HfcADAI 

20 POaEA.AI 

21 N€»TA 

29 DATA76.AO.A9.70.67 

27 OA TA245.253.126.61.246.126.293.110.69.211.294.241 199.1A.224 
49 PMlNT”T yPT IN tOJA »t * T EACH UNC »TAAV.IN0 ml TM A " : CM*$(34 

46 PAIN r “AT f ME E NL OF EACH Lilt. PAT 83 AETuAN.” 

47 PmINT”*mLN tOu mA*L FlNIans.0. TYPE ^ENJ) .“ 

90 N.N.1 

60 INPyTA$(4 J 

BO IE -.5(6/0 iE6uJ"ThE66 

69 N-N-1 

90 P*INI|PAlNT,PtllNI 

100 PAINI YOUB LEttEM.* 

110 PAIN I 

119 PAXNT"lXNE“ 

120 F0KA.1 TON 

130 PAINTA : ShAS134);A|(A) 

140 NEATA 
150 PAINT 

160 PAINT”____ 

161 PAINT 

165 IF8.1TMEN740 

170 P«INTtPAINT EJITINO." 

160 PAIN I’COWNANOfti “ 

193 PAINT; PAIN T"t.l ST - TO L I e T L £ T TE A“ 

200 PAX NT* PAIN I - TO PAINT l C I IE A ON PAINTCA* 

210 PAIN1"<C2Nc NuN0EA> - TO CMAN3E THAT LINE' 

211 PAINT--<LTNE NUMRFA* - TO Of L E IE THAT LINF' 

212 PAIN 1 "«L INE N LNBt A* >0.9 - TO iN&tAf A LINE.” 

213 PAIN7"A03 - TO ADO LINES ONTO Tuf END” 

214 PAIN 1 ”F I Nl> FIND* AN T UEAACM 6THING IN TM* TEAT” 

219 PAINt'CHANSt - TO INSc»T OR DELETE ANYTHING IN ONE LINE” 

270 PAINT 
230 B.1 

240 INPyr'CONMAND”:A1 
290 A.vAL(A$> 

299 IF A«»0 THEN290 
296 HC 9 10 AC 

260 f 0AA1.1T05 
270 ACAOA? 

275 1FA&C . A$/.A2iMeN279 
277 NE I TA 1 

276 CO T0180 

279 ONA150T0100.500.S0.790>20 

260 IFA.QTHEN240 

290 IfA>N TMENNaA 

792 IF A«0 Tm|~N690 

295 If INT(AJ«>AT^N630 

300 PRXN TA-1 >CMHf ( 34 ): A$( A-1 
310 INPUT” ";Af(A J 

330 PAINTA*1;CHH$ 134 ) AffA.I ) 

340 0UT0240 
500 P0<E9142.0 
910 A 1 ■ PP F a ( A 14 4 ) 

520 A2.P£EA(ei4S) 

530 POAEA144.0 
540 P0KE8145.0 
550 null4 

555 PAlNTtPAINT,PAINT,PAINT 
560 FOAA-1 TON 
570 PAINtAf(A) 

560 NEaTA 
590 P0AEA144.A1 
600 P0KE614S.A2 
610 NULLO 
020 ENO 

630 FOA I.N TO(IN T(A ) « 1 ) 6TEP-1 
640 Af(!«1).A*(t ) 

650 N£»T 
660 N • N ♦ 1 
670 A.INI(Aj«1 
680 G0T03O0 
69Q A*AB alA J 
| 700 FOA I-A41T0N 
710 A $ 1-1 I.AIII) 










720 

730 

• 740 

75n 




760 

770 

760 

762 
764 

763 


766 


766 


HE «T 
N.N-1 

GOT0240 

IXPjlTKTEh 6EABC* gTfilNGt 

e»tCN(B6) 

FC»I«1 TON 
OOfcUB1000 
IFCS»"THEs6nn 

»»6jN t: ;c$, p«:n ti ; 

IF T.1T»CM799 
F06J.1 TOT-1 
PHINT" "j 





• 790 NEiTj 
793 M«INI'l“ 

• ore *e*ti 
mo qo 1 0240 

920 INPuT'ENTSft LINE N U M8EM* ; : 

• 630 INPOT’CHTLN OLD Tt I T' : fit 
H3S 0.LEN16I- 

• B40 30&U61000 

630 ITC»o*"I»«.N693 
fiFfi PfilN II: 6f (I) 

• 670 HHINftfiHOH Ttlf NOT FOuNO* 

BBC OOT0240 

• flfi* INPuT'FNTEM Nt ■ TEll'jCf 
667 Li-LtN (C|) 

_ 886 A(.A|(I) 

• 890 a»l:>. n:o»(At.1.T-1).C$ 

99? IF T-W9*ATMtN900 

• 693 6|(X)-A$(I)»MIOt(At.T*B.A-a-T.1 > 
900 B6INT2 : A§. I ) 

_ 910 ua»a?40 
1000 Cl-”* 
imo A-LEN IA9 I ) ) 

• 1020 F091.1T0A-a»1 

1030 IF»I0|(At(I).T.9)«>8«TNfN'O60 

• 1040 C t 63 ( Z } 

1080 8CT01036 
1060 NflTT 

• 1070 HETuWi 
BE 60 V 


This program, for AppleII, is written 
in Applesoft, and makes use of the low 
(■Solution coio ir b :.vj>l.. . ill’.. 

The object of the game is to get a 
spacecraft from the bottom of the 
screen to the space station at the top. 
without being hit by any of the aster 
oids, and without hitting the sides of 
the space station You move the space 
craft using paddle l.Thc program inter¬ 
prets its value in one of three ways 
with the control felly anticlockwise the 
craft will sti?p left, with it fully dock 
wise the cant will step right: with it 
central it will not move horizontally at 
all. In addition, if the pushbutton on 
Paddle 1 Is pressed the craft w ill move 
i up. 

I’he program allows up to five craft 
to reach the spmv station, but this can 
be altered if desired by changing line 
I7D \t c.ich iteration the outline of the 
. raft ls checked to see if it has changed 

,|. ... I I I ! I 

asteroid, or has collided with the space 
.lation If the craft is hit it is destroyed 
and a new one must be launched. If 
there an none left then you are doom 
ed. Moreover, each craft has only just 
enough fuel to reach the space station 
Hie fuel level is show n by a red bar at 
i . b fa ti 

zero then the craft will slop, and w ill be 
. Ip • vs until hit by an asteroid ilf it 
•.tops in the space station, but without 
docking, then the game is lost, as it 
cannot be removed in timet. 

The an a in front of the space station 
is protected so that no asteroids appear 
there Similarly, asteriods do not 
appear on top of the spacecraft at the 
tart of the game 


Space Slalom 

by Geoffev Salt 
and Steve Withers 
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Robot Nim for PET 

by Mob Chappell 

Wo include this program, not became it is fast (it itn’t), but because the graph- 
Nun is particularly original not because ics are great fun. 
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Now get: OHIO SUPERBOARD II 
Computer with quick delivery. 



ONLY $335* 


Ohio Scientific Superboard II 

•i*' ■'I’f "f- r • ’> » •' 'in • • 

keytiaart). video interface and audio cassette mte fc 
P< MA. e C -0V 4K RAM PeqwrM po«er * oo*v • 5V 
at 3 Amp 

“We heartily recommend Superboard II 
for the beginner Mho wonts to get into 
microcomputers with a minimum cost. A 
real computer with full expandability." 

PGP iLAR ELECTHONCS. MAACH. *979 

“The Superboard II is an excellent choice 
for the personal computer enthusiast on a 
budget." 

BYT I MAY 1979 


To Order: 

Telephone, write or call. 
Freight: 

All orders $150 or more are 
shipped freight prepaid. 


* including $42.00 sales tax 


Wa hava movad. Our new address it: 

COMPUTERWARE, 

305 LATROBE STREET, 


call 68 4200 
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BLUDNERS 


Ti u i] bog i la ' 

month's issue? Yes, literally Just as 
well the F.ditor has .1 sense ofhumour 
Mas be it was his sense u! huinom! 

In tl e Mat < procra 

called "1 Kb. SO Disable” As l)r I'oflaid 
■»f Gy me a wrote 11 s it “was obvioush 
printed following the tiicme o! the 
keep’it invisible” So I 


all those disabled eves out there, ; ere 
is a reprint 
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GATEWAYS TO LOGIC 

For the first time, a series on the art of 

teaching others about micros by Derrick 

Dames. 

BENCHTEST 

I he UP85 is Hewlett Packard's long awaited 
entry into the small computer market and has 
many “plus” features and some suprising 
omissions, lias it been worth the wait? 

BLSI OF UOIII WORLDS 

RM Yorston explains the practicalities of 
adding a second and different family of chip 
to your micro. 

RANDOM WRITINGS RESUMED 
Picking up the threads of a previous article. 
Michael James moves on to deal with some 
of the uses to which random numbers can In¬ 
put. 

COM PI TER G AMES 

Part 4 of the series . . . speeding up the 
search! 



FACE TO FACE 

Hie first part in a series by David Hebditch in 
which he will be looking at some revealing 
examples of design incompetence at the 
human interface. 

NEWCOMERS STAR! HERE 
\ brief guide for the microcomputing novice. 

PASCAL 

Sue Eisenbach and Chris Saddler discuss the 
application ol Pascal to the stoiage and 
manipulation of dat.i within programs 

BOOKFARE 

Alvin loffler's The Third Wave reviewed by 
Malcolm Peltu, 

PLUS REGULAR FEATURES 

Newsprint, Yankic Doodles, Systems, Buzz¬ 
words. InStore. Users Group Index Programs. 
Fax and Leisure Lines. 
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Informative Systems. 
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MicroPro Design. 
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MS Microsoftware. 
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Puts more bite into everything you do. 

Now available the Paper Tiger Printer features a graphics option that lets you make the most of your 
Apple II or other personal computer. And. the Paper Tiger gives you 8 software-selectable character sizes. 
80 and 132 column formats, Multi Part business forms handling, adjustable tractor feed, form control, 
Hi le stepper motor piper drive, serial and parallel interfacing. p 

Don't let our low prices fool you! 


The Paper Tiger is rugged enough to stand up to the most demanding printer/plotter requirements 



We also stock: 

TEXAS INSTRUMENTS: Hiun speed high reliability, professional dot matrix, '32 character/lme printers. 
N.E.C.: Highest standard in professional character printers, for word processing and similar applications. 


AUSTRALIA'S LEADERS IN SMALL COMPUTER SYSTEMS - 

write now or call us: 


ComputerLand 

in rhclboumc 

1 Strift. MKl.BOl KNI VK .'Hn 0 

l’ll"Mi l(i.i| '»_! Ii7 :< inihL* ..s I I. |. \ \ \.:.I 0 . 


Coll.m 
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• 
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a | 
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1 Flinders 
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The Challenger 4 

Whichever way you look at It, no other computer 
offers so much for so little,and in colour! 


Minifloppy 

added 


f ail S-• key keyboard wtuchir 
[ .b-. moo? cs' hk igr -•« 
up to 8 simultaneously^ 
depressed *.eys 


I ns i dr- rr*,r time- :l(>; • an : 
c untu.iw lift'*- 24 K 
memory 650?A processor 



two can be 


RF shielded a ummium case 

•Vi!11 b>• • i'd Oi- II' 

tinisn 


Soho oiled wai ut sides 


Control ime interfaces 

i 

security, accessory BUS 
parallel 10 iim - jr >»hi- 
TT L signals 


Joystick sockets - add Colour adjustment Video Display 64 • 32 Sound outputs. 


realism to names 



jirognn mat i i •• 
generators - 8 bit 
companding digital to 

analog c >nvertors 


HF output tor control of 
AC appliances 


S’rmvr P S?.i. ml. Hat . 


Nun .-nr . id it;, 


Cassette sockets 




You'd have to qo a long way to 
get better value in a computer. It 
has execution speed that really 
separates the computers from the 
toys We thin* the Challenger 4 is 
way ahead of anything you've seen 
so far. for a wide variety of uses 
including business personal. 

11 nal and games, as wen as 
a real-time opera* ng system word 
processor and a data base 
management system 

T ne Challenger 4 has a 2MHz 
650? processor, and if that s not last 
enough we can supply theGToption 
with tho6502C processor, and 120 
nanosecond memory which 
averages over one million 
instructions per second 


A real time c or* and count 
down timer, a 64 x 32display in 16 
colours including 8K memory in the 
cassette veiston 24K for the 
m r ifloj py A Rl IS struct re allow > 
easy p'ug n of extra memory or 
many more OHIO boards The BUS 
means modularity. If you bought 
your vintage C2-4 in 197 w 
char.qp *ne noards at a much lower 
cost thar a new computer 

For the best surprise of a ask 
our opposition if they can provide 
all these facilities When they can l 
ask us' 


Special offer with this 
advertisement only — bring it 
along with yo whet • i it your 
dealer and obtain S20 discount off 
your CHALLENGER 4 purchase 


ihl«! 

TOMORROWS TECHNOLOGY TODAY 


For morn information and 
advice call on your local 
dealer to help you select the 
best system for your needs 

AUSTRALIAN DISTRIBUTOR TCG 
31 H U me St Crows Nest. NSW 206b 
AUTHORISED AUSTRALIAN AGENTS 
NEW SOUTH WALES 


Owoii siwarontai hornsbv 4? 

- h, -Hr-, I IW RTH 082 B 2 I 
MkiIn WOLLONGONG 79 1456 

ManlyStet Suppliers MANLY 977 7316 
MmVWm II 667 4063 

MRM Computer Services 
CROWS NEST 439 7777 
J G. Pearce Systems 


QUEENSLAND 

Dialog BRiSBANF 771 4P98 

Johan main Systems V ' ISA 4 '.() ' 

SOUTH AUSTRALIA 
Applied Date Control 

FULLARTON 79 9711 
K Tronic* ADELAIDE ?12 5505 


VICTORIA 

Compuierware FOOTSCRAY 68 4200 
Cottage Computers 
FITZROY NORTH 481 1975 
Dale Dimensions 

SOUTm MELBOURNE 6M1166 

In son Hawker Education Pty Lid 

HAMPTON 598 914* 


Bembeeh Elect. NEWCASTLE 2 4996 
Trevor Burton Pty Ltd 
BALGOWLAM 94 386' 

CompuServe Newcastle Pty Ltd 

HAMILTON 6t 2579 


DOVER HEIGHTS 789 4300 
Unique Electror.es 
MERRYLANOS 682 3376 

AUSTRALIAN CAPITAL TERRITORY 

MES CANBERRA 82 1774 


TASMANIA 

Aero Electronics HOBART 34 8232 
Easts.de Computers 

EAST DEVENPORT 77 B*71 
J. Walsh & Co. HOBART 34 7511 


WESTERN AUSTRALIA 
Dates Comp Acc PERTH 381 7648 
kMmOM 1328 1179 

M«ro Solutions SUBIACO 381 837? 











